Volume 76, No. 11 satiate. quantal 7 5‘ Price, 15 Cents 
Issued Every Thursday NEW YORK, SEPTEMBER 14. 1916 Contents, First Page 
Advertising Index, Last Page 


Even in Treacherous Soil 


Hill Publishing Company 


TON 


: S 
200, 1” ig PILES 
Ac ArTHU 
on 4M es 


| Piles of this 
Commiss! Se « . 
pe Na x ability ma 
MAC pr ct paca a. y - 
be expected 


y New 


when work is 
entrusted to— 


MacArthur 


Concrete Pile and Foundation Co. 


The Grain Galleries and Sheds at Quebec for The sign on the photo tells the story—not only 
the Quebec Harbour Commissioners, of the Can- of the pile but of the working organization 
adian Government, had to be built on a sand which drove it—despite all adverse conditions 
fill newly made in 15 to 19 feet of water. these four piles sustained a load of 200 tons with 
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A group of four piles was selected for test; the lo- piles where conditions are bad, assures such re- 

cation being within 50 feet of present water edge. sults on any difficult work you may have. 


Handbook N describes the making and performance 
of the MacArthur Pile. Write for your copy. 


MacArthur Concrete Pile and Foundation Company, ’20 Broadway, N. Y. City 
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Where, as Usual, The Lackawanna Type 
of Steel Sheet Piling Was The One 
Selected Because of Difficult Penetration 


The erection of a new steam power plant for Kenneth Stevenson at Burling Slip and Water Street, 
New York City, required a wall of steel sheet piling around the foundation site and excavation, to 
keep adjacent buildings and streets from settling. Where the load from the outside was greatest, due 
to adjoining buildings, the Lackawanna Arched- 

. Web type was driven in preference to others be- 

3 cause of its great stiffness, and will remain in the 

ground permanently to help maintain perpetual 

stability. 





The driving of this sheet piling with a Mc- 
Kiernan-Terry Hammer is shown in the picture. 
The plot was first excavated to a depth of 8 feet 
and the Lackawanna Arched-Web Sheet Piling 
then driven to an average penetration of 15 feet 
through hard gravel and an old fill that contained 
timbers and other obstacles. The Foundation 
Company, who drove this steel sheeting, tell us 
that in spite of the unfavorable conditions, the 
Lackawanna Steel Sheet Piling drove well and is 
satisfactory. Upon completion of the foundation 
work, this line of steel sheeting was cut down to 
the desirable permanent height by the oxy-acety- 
lene process. 





The Lackawanna type of interlock makes 
Lackawanna Steel Sheet Piling particularly desir- 
able where penetration is difficult, because the ex- 
treme joint strength holds the sections together 
well, and the flexibility permits going around an 
obstruction without deflecting the entire piling line. 









These and other important characteristics are 
fully discussed in our book—‘‘Lackawanna Steel 
Sheet Piling.” Send for and read your copy, and 
get the free advice of our Steel Sheet Piling Engi- 
neers. 


(ockawanna Creel (ompany 


General Sales Office and Works: Lackawanna, N. Y. 


NEW YORK Sa CHICAGO ATLANT. 


BOSTON CLEV ND DETROIT SAN FRANCISCO 
BUFFALO CINCINNAT! ST. LOUIS 


Licensees for the manufacture of Lackawanna Steel Sheet Piling: 





















For Great Britain and British Colonies in the Eastern Hemisphere, Cargo- 
Fleet-Iron Co., Ltd., Middlesbrough, England. For France, Italy, Spain, 
French C olonies and Protectorates, Italian Colonies and Spanish Colonies 
in the Eastern Hemisphere: Cie Des Forges & Aciéries de la Marine et 
d’Homécourt, Paris, France. ss8 
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Construction and Maiitenance of 
Roads in the Arid West 





SYNOPSIS—A traveler's notes on road-building 
materials and road construction under adverse cli- 
matic conditions. The problem of gravel-road 
maintenance under arid conditions and various 
attempts to solve it. 





A great section of country lying in the western part 

Texas, Arizona, New Mexico and Nevada was for 
many years known as the Great American Desert, and the 
greater part of it still is an arid and desert country. 
Notwithstanding the fact that counties in these arid re- 
gions are as large as states in the East and that the 
population of the counties, concentrated in the irrigated 
valleys, is about that of townships in the Central West 


Texas has no state highway department, but much road 
improvement work has been done | yy the counties. At 
Dallas, J. F. Witt, County Engineer, has about 500 mi. 
of gravel or hard surface road under his jurisdiction. 
Climatic conditions here are of course not so aggravating 
as in the western part of the state, yet the long, hot, 
dry summers give an introduction. to the conditions far- 
ther west. During this dry the dust nuisance 
becomes so acute that not only are gravel-road surfaces 
rapidly disintegrated, but there is no pleasure or com- 
fort in riding over them. 

The use of calcium chloride has not proved of any 
benefit. It is evident that to be effective this material 
must be used in a more humid climate where an appre- 
ciable amount of water vapor is present in the atmosphere. 


season 





FIG. 1. AN UNIMPROVED ROAD IN IRRIGATED 


VALLEY, NEW MEXICO 


there is great activity in road building, and the people 
are keenly appreciative of improved roads. 

It is a country where practically every property owner 
has one or more motor cars, and where freighting heavy 
loads for long distances on the roads by team or motor 
is a necessary practice. The traffic in vehicles per day 
on most of the roads would seem insignificant compared 
with traffic records on roads in the more thickly settled 
parts of the country; but owing to the dry atmosphere 
and scanty rainfall the destructive effects of any traffic 
on dirt or gravel roads are magnified many times over 
what they would be in a country where the roads could be 
maintained by established methods. Anything but an 
improved dirt or gravel road, costing from $500 to $2,500 
per mi., is obviously out of the question except in very 
rare instances. 


FIG. 2. RELOCATION OF SAME ROAD IMPROVED WITH 
SAND-CLAY SURFACING 


Mr. Witt has also had poor success with the light semi- 
asphaltic or nonasphaltic oils. In a dry climate these 
are not sufficient to hold the dust by capillary attraction, 
and clouds of dust particles coated with grease are ob- 
viously more objectionable than dry dust. On gravel 
roads in good condition oil containing 50% asphalt has 
given satisfaction in Dallas County. 

Asphaltie oil coating, costing $500 to $1,500 per mi., 
is obviously too expensive for the part country roads 
in this section of the country. For $150 per mi. per 
yr. well-built gravel roads have been maintained in fair 
condition by periodically regrading and planing them 
with a road ‘grader to remove ruts and using new mate- 
rial for patching where necessary. This answers for the 
first six or seven years after construction, then it becomes 
necessary to entirely resurface the road with new gravel 
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which, owing to the already graded and compacted sub- 
grade, may be done ordinarilv for about half the first 
cost of the road. 

For the more heavily traveled roads oiled gravel sur- 
facing on a crushed-limestone base has given fair satis- 
faction and is about the cheapest form of bituminous- 
construction for this section. Farther south, in 
Harris County, oyster shells have been used experi- 
mentally for the foundation course of gravel roads with 
apparently excellent results. These shells are not hard 
enough to withstand any considerable amount of wear, 
yet they mat and bind together to form an excellent base 
for any type of hard surfacing. 

The experience with shell-surfaced roads in Texas has 
been unsatisfactory. A small amount of steel-tired traf- 
fic wears the surface very rapidly and motor traffic raises 
great clouds of suffocating dust. Oil has been tried, but 
owing to the presence of the dust and to the fact that 
the shells mat together so compactly, practically no pene- 
tration of the oil is possible. Shell roads have, however, 


road 


been resurfaced with gravel by first harrowing the old 
surface and adding about 2 in. or less of new shells and 



































































FIG. 


3. MAIN STREET OF CHEYENNE, WYO., “PAVED” 


‘ 


2 in. of fine, washed gravel. The whole is then rehar- 
rowed and compacted, giving a much more satisfactory 
surface than the shell alone. A 16-ft. road of this type 
costs from $2,800 to $3,500 per mi. 

In Bexar County (Fred Bennett, County Engineer), of 
which San Antonio is the county seat, nearly three-quar- 
ters of a million dollars has been expended on graveling 
and improving roads during the last two or three years. 
Particular attention is paid to maintenance, which is com- 
plicated by the arid conditions typical of the country 
from here west. On these roads tar oils have proved 
particularly satisfactory. The hardening and cracking 
of tarred surfaces two or three years old, common in 
the North, is apparently prevented or delayed by the 
near-tropical climatic conditions. 

Two kinds of gravel are used in Bexar County; in 
the northern part a good flint gravel, in the southern 
part adobe gravel. The former makes the most durable 


road, but the latter is the kind most used throughout 
Adobe gravel forms a hard, compact 


the Southwest. 
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road surface, but dusts and ruts badly in the dry at- 
mosphere. No oil penetrates a compacted surface of 
this material more than 14 in. 

The Bexar County roads probably have been con- 
structed with as much care and engineering supervision 
as those in any of the far western states. Particular 
attention has been paid to gravel inspection. Men em- 
ployed for this purpose are paid $80 per month. The 
roads are rolled with 12- or 15-ton road rollers—an un- 
usual refinement for this section. The county is divided 
into precincts and a regular allowance of $5,000 per 
precinct is made for maintenance, 

In El Paso County hituminous macadam and asphaltic 
concrete roads have been tried, and with very poor suc- 
cess. At present several miles of concrete pavement is 
being laid on county roads—probably the only use of 
this material in western Texas, or in that part of the 
Southwest. There are cement mills at El Paso, which 
was probably one of the deciding factors in the choice 
of material. 

The majority of Texas gravels are of limestone origin 
and are not so suitable for roads as the granite gravels 
found farther west. 


GRAVEL Roaps IN NEw Mexico 


New Mexico has a state highway department (James 
A. French, State Engineer) and systematic improvement 
of roads is in progress. The annual rainfall in this state 
varies from 8 in. in the lower valleys and plains to 25 
and 30 in. in the higher mountain regions. The pre- 
cipitation in the mountains is mostly in the form of 
snow. Systematic dragging of the roads is impossible. 

Topographically the state may be divided into river 
valleys, mesas and mountains. The mountains and mesas 
furnish plenty of material for cheap road building. The 
mesas are generally formed of deposits of clay and gravel 
and furnish ideal material. The areas in the river valleys 
are not so fortunate. The soil there is of three types— 
sandy stretches, river soil or adobe and the black soil of 
irrigated tracts. 

Roads through the sandy and adobe soils are made 
mostly of the sand-clay type; in the first case adding 
clay and sand and in the second only sand or gravel, 
leaving the mixing and compacting to be done by traffic. 
In both instances it is possible to obtain fair roads at 
very small cost, but it is of course difficult to maintain 
them in good condition. In Valencia County, a few 
miles south of Albuquerque, A. E. St. Morris, County 
Highway Director, has improved many miles of road in 
this manner, in some instances with a wearing surface no 
more than 3 or 4 in. thick. In irrigated sections gravel 
roads are constructed more scientifically, being graveled, 
wetted and rolled. .They are also being maintained to a 
certain extent by dragging, as these lowland roads are 
not infrequently in a saturated condition owing to re- 
taining rain water and to seepage from adjoining irri- 
gated lands (see Figs. 1 and 2). 


Roap BurLpIne IN ARIZONA 


The improvement of roads in Arizona is under a kind of 
dual control. State roads are built under the direction of 
state division engineers by convict and day labor, while 
the counties may sell bonds and build roads by contract 
or day labor as they see fit under the state highway de- 
partment, the county engineers or through outside con- 
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FIG. 4. 


CURB AND GUTTER DETAIL, CHEYENNE 
GRAVEL PAVEMENT 


sulting engineers. The topographic conditions are some- 
what similar to New Mexico, but possibly more varied. 
The southern counties are near-tropical while the northern 
counties in the mountains have plenty of frost and snow. 

Pima County (of which Tucson is the county seat) 
is now building 26 mi. of water-bound macadam, using 
local crushed lava rock known as malapi and screenings. 
This is the first of several miles of bond-issue roads in 
the county to be improved in this manner, probably the 
first waterbound macadam in any of the arid states. 
In some instances in Pima County water will be so rare 
that it will be necessary to roll the macadam dry and 
wait until the rainy season for the final rolling and fin- 
ishing. Bids for the first 26 mi. of these roads were 
published in the Construction News supplement of Lngi- 
neering News, July 6, 1916. Wm. H. Rosecrans & Co., of 
Chicago, are consulting engineers in charge. 

A common road-building material in southern Arizona 
is a conglomerate known locally as caliche. It consists 
of gravel and fragments of stone cemented by lime. It 
is spread on the road in the same manner as gravel and 
under traffic forms a very hard, smooth surface, but in 
the long dry spells under a small amount of automobile 
traffic it rapidly loses large amounts of dust binder and 
ruts badly. A special method of constructing caliche 
roads in Maricopa County by use of irrigation water 
was described in Engineering News, May 4, 1916. The 
repair and maintenance of caliche roads, as of gravel roads 
in this section, consist merely in replacing the material 
which blows away as dust with fresh material. State 
Engineer Lamar Cobb is experimenting with asphaltic 
oils on caliche roads, and a small experimental stretch of 
Tarvia has been constructed in Maricopa County. 

Yuma County in the extreme southwest corner of the 
state is spending several hundred thousand dollars in 
the construction of bitulithie and warrenite (asphaltic 
concrete) pavements. In the northern counties good 
gravel is available in most instances. 

The best surfaced roads in Colorado are those where a 
disintegrated granite gravel has been used. This material 
is found in many parts of the Rocky Mountain states, but 
that in El Paso County, around Colorado Springs, is 


ENGINEEI 


about the best. A surfacing of 6 in. of this material, 
which is like a very coarse sand with loamy binder, will 
retain a smooth, hard surface for two or three years 
under a traffic of as many as 50 to 100 motor cars 
per day. 

The dull-red, disintegrated granite found on the line 
of the Union Pacific R.R. west of Cheyenne, Wyo., known 
as Sherman gravel, is familiar to engineers who have 
crossed the continent by that route, for it is used for 
ballasting many miles of the Union Pacific on either 
side of Cheyenne. It is an ideal road-surfacing material. 
The streets of Cheyenne, a city of about 12,000, are 
surfaced with it, with results almost equal to those of 
paving. When adequately sprinkled to avoid the dust 
nuisance this street surfacing seems to be quite satisfac- 
tory. Figs. 3, 4 and 5 show some of the Cheyenne streets. 

All parts of Wyoming, however, are not so well sup- 
plied with road-building material. In the northeastern 
and central parts of the state black loam and gumbo 
soils are found and roads in these sections are almost 
impassable after continued rains. In the southwestern 
part of the state the soil is largely sandy loam and the 
roads are in bad condition in rainy weather. Dragging 
the roads in a country where the population averages 
1.5 to the square mile is obviously impossible, so that 
little advantage is taken of the rainy spells, 


Roap BUILDING AND MAINTENANCE IN UTAtt 


The State Highway Department of Utah has built a 
few miles of concrete pavement and with very fair suc- 
cess, but the great part of the state roads are merely 
graded, or graded and graveled. A method of rapid 
grading used on these roads was described in Engineer- 
ing News, July 6, 1916. 

Utah is one of the few states, possibly the only one, 
which has tried (experimentally) systematic sprinkling 
with water carts or trucks as a maintenance measure 
on gravel roads. Special reservoirs and water stations 
have been constructed for this purpose in Davis County. 
It is stated, however, by E. R. Morgan, State Road En- 
gineer, that ordinary sprinkling has proved ineffective, 
and he proposes during the present year to try out a 
method of maintenance by which the road will receive a 


thorough soaking and then a dragging; 


g; in other words, 


he proposes to maintain gravel roads as they are main- 
tained under more favorable climatic conditions by mak- 





FIG. 5. “REPAIRING” CHEYENNE PAVEMENTS 
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FIG. 6. VIEWS OF ARROYO CROSSING, PIMA COUNTY ROAD, ARIZONA, SHOWING METHOD OF CONSTRUCTION 


ing up artificially for the deficient rainfall. These ex- 
periments will be watched with interest by highway 
engineers throughout the west. 
FurtTHER NorEs ON MAINTENANCE 

The dirt roads of the Imperial Valley in California 
are maintained by thoroughly wetting them with water 
from nearby irrigation ditches and then dragging them 
as is done in the more humid parts of the country after 
rainstorms. The method is to divide the road along the 
center line by a dike and irrigate and drag one-half of 
the road at a time. Such a method, of course, is ap- 
plicable only in level country and where plenty of water 
may be taken from irrigation ditches. It would hardly 
be economical where water had to be pumped or hauled 
any considerable distance. 

In general, the scheme of maintenance of the dirt and 
gravel roads of the arid West, as already noted, is merely 


FIG. 7. WASHOUT ON A DESERT ROAD CAUSED BY 
FAILURE OF WOOD HEADWALL OF PIPE CULVERT 


to supply new material as the old blows away in dust. 
This means the entire resurfacing every three, four or 
more years, according to the amount and kind of traffic. 
It is evident that the harder, coarser gravels give the 
best satisfaction. Between times of resurfacing the roads 
have to be occasionally recrowned and the ruts removed. 
This is generally done as frequently as can be afforded. 
Ordinarily, the roads become so badly rutted that a 
common road drag or light scraper is out of the question 
and large road planers or blade graders are used. 

The cost of maintenance as also the cost of construc- 
tion depends almost wholly on the cost of handling and 
hauling gravel. Passable material exists in almost every 
locality and since maintenance is chiefly the continual 
addition of new material economy of maintenance must 
be in handling and hauling methods. Motor trucks have 
been used very largely in Bexar County, Texas, and 
with economical results. On the other hand experience 
in Valencia County, New Mexico, with a motor truck 
has not been entirely satisfactory. When used in un- 
inhabited country far from the base of supplies and 
from repair shops, or when the roads are soft or inches 
deep with dust, they have proved anything but satis- 
factory. In many parts of Arizona and New Mexico 
native, or rather Mexican, teams and teamsters may be 
employed for very low rates, at so much per cubic yard 
per mile hauled, so that mptor trucks cannot compete 
on the basis of economy unless they are in service nearly 
all the time. 

Notwithstanding that most of the roads described are 
in desert country a great deal of attention has to be paid 
to drainage. When rains do occur they are generally 
torrential in character and water courses normally dry 
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vert in Pima County, Arizona, and shows why arroyo 
crossings must be paved with so much care. ; 
One of the most elaborate of these arroyo crossings is 
in El Paso County, Colorado, where the county engineer, 
C. O. Ford, has built a reinferced-concrete slab 250 to 
300 ft. long supported on concrete pile bents 16 ft. center 
te center. All this except the top of the slab is under- 
ground. The object of course is to provide a roadway 
even if the slab is badly undermined by floods. Other 
Western highway engineers, however, express doubt as to 
the economy of thus providing against an emergency. 
Guard-rails on embankments or even at culvert cross- 
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FIG. 8. 


become small-sized rivers for short periods of time. 
Bridges and culverts of a permanent type are something 
of a luxury. In many sections the hauling costs on 
cement and steel are prohibitive. Culverts on much 
new construction are of the galvanized, corrugated-iron 
pipe type even in sizes up to six or more feet in diameter. 

Highway structures peculiar to the arid West are paved 
sections of road across dry washes or arroyos, which are 
overflowed in times of flood. They take the places of very 
large culverts or bridges which would perhaps be in serv- 
ice but a few days each year. These overflow sections 
of road are known by various names: weirs, spillways, 
grade crossings (of arroyos) and fords. They are not 
really fords since they are dry the greater part of the 
year. 


Arroyo or Dry Crossings 


These arroyo crossings vary all the way from dished 
sections of road, unpaved and but a few feet across, to 
elaborately paved and protected sections of road over 
100 ft. long, as shown in Fig. 8. It is very necessary to 
protect both the upstream and downstream sides of the 
overflow section from scour, for the adobe soil through 
which many of these roads are built erodes very rapidly 
in flowing water. Fig. 7 shows what happened to an 
improperly protected upstream end of a 48-in. pipe cul- 
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DETAILS OF THREE ARROYO CROSSINGS ON DESERT ROADS 


ings are practically an unknown luxury throughout the 
greater part of the far West. The absence of guard- 
rails and frequent dips in the roadbed at arroyo crossings 
tend to bring about more cautious and less speedy driv- 
ing of automobiles than is customary in the East. In 
fact one advantage claimed for the arroyo crossings de- 
scribed is that an automobile driver must slow up in 
passing one, and that thus enforcing moderate speed 
helps materially to prevent the destruction of the gravel 
road, which is extremely rapid under high-speed auto- 
mobile traffic. 
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The American Fuel-Briquet.Industry in 1915 produced 221,- 
537 tons Of briquets, valued at $1,035,700, according to a recent 
report by C. E. Lesher, of the United States Geologieal Sur- 
vey. The figure was exceeded, however, in 1914. Most of the 
mechanical difficulties of manufacture have been solved -in 
this country, and the future growth of the industry now de- 
pends upon the development of markets for the product. The 
producing plants are, however, so widely distributed and the 
total production is so small compayed with that of other 
kinds of fuel that the conditions affecting the market for the 
output of each plant are more or less local and peculiar. There 
were 15 briquetting plants in operation in the United States 
in 1915, one less than in 1914. One new plant in California 
reported an output in 1915, and two plants—one in New 
Jersey, and one in New York—ceased operations. The great- 
est increase in output was made on the Pacific Coast, the 
Central States recording little change and the Eastern States 
a large decline in output. 
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Effect of Sewer Gas on Concrete 
im a Chicago Sewer 


A new sewer now under construction by the Sanitary 
District of Chicago in the stockyards district is novel 
for that locality in that it has a brick arch on a tile- 
lined reinforced-concrete invert. In deciding upon this 
type of design the authorities were influenced partly by 
a condition of deterioration in the concrete of the arch of 
a neighboring sewer. The condition of the conerete sewer 
and the selection, after some controversy, of the brick-arch 
design for the work have had considerable local 
publicity, and in order to spread the case before the 
profession in general, Engineering News presents the 
situation in two ways: First, a report on the condition 
of the existing concrete sewer, by Benjamin Brooks, of 
the staff of the International Clay Products Bureau, who 
made an investigation of that structure and its surround- 
ings and testified as to that investigation before the 
trustees of the Sanitary District: second, a general de- 


new 


scription of the new sewer and a personal interpretation 
of the conditions in the existing sewer by a member of 
the editorial staff of this journal. Editorial 
appears on another page. 


comment 


Sewer Gas Affects Concrete 
Above Water Line 


By BENJAMIN Brooks* 


Disintegration of concrete in a large sewer in Chicago 
offers points of interest both to chemical engineers and to 
The Western Ave., is 
about 12 ft. in diameter, of the comparatively massive 
monolithic type, and was built about seven vears ago. 


sunitary engineers, sewer is 1n 


FIG. 1. CONCRETE ARCH OUTSIDE OF AFFECTED ZONE 


The concrete is composed of portland cement, sand and 
gravel. The section where the destruction has been par- 
ticularly noticed and studied is a stretch of about 500 
ft. extending from the mouth of the sewer on the Drain- 
age Canal. 


*Engineer, International Clay Products Bureau, 
York Life Building, Kansas City, Mo. 


The concrete immediately about the mouth of the sewer 
is hard and dense. At 15 ft. from the mouth the roof 
begins to show patches of whitish crumbly crust easily 
rubbed off by the hands, but the concrete beneath this 
crust is perfectly sound. Proceeding into the sewer, this 


incrustation rapidly assumes the character of a disinte- 
gration of the concrete, but is apparently only down to 


FIG. 2. DISINTEGRATED SURFACE OF CONCRETE ARCH 


AND BOTTOM OF VENTILATING MANHOLE 


The flat, loose patches here are probably scraps of the tar 
paper that lined the forms 


the water line. First, it appears like fine, moist gray 
moss about %-in. long, which under a pocket magnifying 
glass shows a distinctly crystalline structure. Farther 
on, this crystalline structure gives way to a surface of 
loose gravel held in a wet muddy matrix like half-set 
plaster of paris, pieces falling at the slightest touch. 
All these chatiges occur within about 100 ft. of the sewer 
mouth. At the same time the concrete in this same part 
of the sewer, but below the normal water line, is smooth 
and hard, as far as could be determined by pounding it 
with hammers and scraping it with bars. 

Analyses by the Kansas City Testing Laboratory of the 
sound concrete and the disintegrated concrete from the 
tunnel roof are given in the accompanying table. 

ANALYSES OF CONCRETE IN WESTERN AVE, 
SEWER AT CHICAGO 
Sound 
Concrete, % 
2.13 


19.81 
36.38 


Decomposing 
Concrete, % 

4.12 
20.21 
30.75 
3.53 1.32 
9.04 6.40 
23.36 17.30 
3.38 3.49 
2.37 16.62 
100.21 


Sample 
Moisture 
Loss on ignition 
Silica (SiO,) 
Iron (Fe,Q;) 
Alumina (A1,0,;) 
Lime (CaO) 
Magnesia (MgO) 
Sulphur (SOs) 


100.00 


Water soluble 5.12 


In sound concrete 

In decomposing concrete 

In 200-mesh material from decomposing concrete 
In 4-in. material from decomposing concrete 


The first noticeable feature of this comparison is 
the concrete, from some source or other, has absorbed 
about six times its original content of SO,. This orig- 
inal 2.37% of SO, is not abnormal when it is remembered 
that the “sound” concrete was not entirely free from the 
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whitish crust, a quantity of which was knocked’ down 
by heads and shoulders, working in the limited space 
available, and mixed with the sample. The moisture and 
organic matter have naturally increased. The percentage 
of other items has naturally decreased proportionately, 
owing to the large increase in SO,. Some of the lime, 
being changed into soluble sulphate, has evidently washed 
away. Different theories as to the cause of this condi- 
tion may be outlined as follows: 

Since the city had some difficulty with the contractor 
who built this sewer, the first explanation of the disin- 
tegration of concrete was poor workmanship in the begin- 
ning. But no error of this kind would make all of the 
lower three-quarters of a concrete tube good and all of 
the upper one-quarter bad. The disintegration, once 
started at the point described, is very uniform and com- 
plete, not blotchy as in the case of uneven mixtures. 

Another theory advanced is that the sewage is unusual 
in character on account of some acid factory tributary’ 


«In Sof Ground this Course may be 
ritinved over the Crown 


——— 






Staggered 


\L"" Dowels, /2'C.106. 






1 ET pos. 


& eee ee 
xy PUR de ans “ant ado Ms aie Se eos 


1k a 





as ee ce 


Ba ransverse Rods, 


+6" l2"C.t00-- 


FIG. 3. SEMI-ELLIPTICAL BRICK SEWER ON CONCRETE 
BASE FOR STOCKYARDS INTERCEPTOR, CHICAGO 


to it; but it must be evident that by the time a sewer 
becomes 10 or 12 ft. in diameter its proportionate length 
assures that it takes sewage from wide areas of various 
character. As a matter of fact, chemical analysis of the 
sewage shows it to be slightly alkaline—only 350 parts 
per million, expressed in terms of calcium carbonate. 

A theory advanced by Mariner & Hoskins, chemists, 
of Chicago, is that some soluble substance in the soil 
surrounding the sewer leaches through it, concentrates 
by evaporation on the inner surface and destroys the 
concrete. Soil samples taken from excavations for the 
new ventilators were submitted to this firm for analysis 
and were found to contain about 0.1% sulphates of mag- 
nesium and calcium. This possibly is enough alkali to 
affect the concrete if concentrated by evaporation and 
would explain most features of the case; but it does not 
account for the circumstances that, in the part of the 
sewer lying under street pavements properly drained by 
the usual catchbasins and vitrified pipe to the sewer and 
where the opportunity for evaporation is small, the dis- 





’The Drainage District epaincere state that they never 
have heard of any acid factd aserlb in the drainage area of the 


sewer nor of any theor ing the deterioration of the 
concrete to that cause.—Edito 
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integration is much farther advanced than in that part 
of the sewer running under the power-plant lawns, where 
the rain would be more apt to seep through the concrete 
and where the fresh air has more access to the sewer 
for evaporation. 

The solution this disintegration of concrete can 
evidently be found by discovering the source and chem- 
ical progress of the excessive amount of sulphur. The 
most obvious and prolific source of sulphur in connee- 
tion with a sewer the sulphide © which 
evolved naturally from sewage during decomposi- 
The sulphurous gas is oxidized by the air so 
as to form sulphuric acid, which immediately attacks 
the lime in the cement and converts it into soluble 
calcium sulphate. This sulphate, being of larger volume 
than the original lime, disrupts the concrete in forming, 
just as alkali crystals or repeated freezings sometimes do. 
Then it gradually dissolves away, 
to fall out. 

A sample of the atmosphere taken just under _ sewer 
arch and about 150 ft. from the mouth showed 2.45 mg. 
of sulphur per liter of air. This is equivalent to 0.17% 
by volume in the form of sulphur dioxide or hydrogen 
sulphide. One part in a million of hydrogen sulphide 
is enough to be plainly evident to the senses, and 0.17% 
is sufficient to be very active chemically. In the form 
of sulphur dioxide it might be even more corrosive. 


of 


is hydrogen 
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leaving the aggregate 





New and Old Sewers Taking 
Stockyard Sewage 


[Starr ARTICLE| 


The stockyards intercepting sewer now being built by 
the Sanitary District of Chicago has a brick arch on a 
reinforced-concrete base forming the invert, although most 
of the numerous intercepting sewers built by the District 
are of concrete throughout (either plain or reinforced). 

This new sewer extends along the south bank of the 
Bubbly Creek arm of the Chicago River from Ashland 
Ave. west to the Western Ave. sewer, a distance of about 
14 mi. Its east end is a connection with the Ashland 
Ave. sewer, though an extension 1 mi. east to Halsted 
St. is projected, and it will also connect with the Robey 
St. sewer, besides carrying packing-house wastes from the 
stockyards district. The sewer will supersede the foul 
and practically stagnant open channel of Bubbly Creek, 
which is really a huge septic tank. This part of the 
creek is now being filled. 

The sewer is of semi-elliptical section, as shown in the 
accompanying drawing, and is in two sizes: 9x9 ft. (for 
770 ft.) and 7x7 ft. (for 2,675 ft.). These sections 
have four and three brick rings in the crown, an addi- 
tional ring being added if necessary in soft ground. The 
base is a reinforced-concrete slab, the sides of which form 
the footings for the arch, while the middle portion of 
the top is concave to form the invert, This invert will 
be lined with 1-in. vitrified tile blocks 1134x24 in. (laid 
in cement mortar) in order to form a’smooth floor and 
to protect the concrete. 

Alternative designs were prepared for all reinforced- 
concrete and combined brick and concrete construction. 
The sewage to be carried is exceptionally strong in or- 
ganic matter, but is fairly fresh. To avoid any possibility 
of gases from this attackirg and causing disintegration 











[nee oo mee: aoe gpernemer an 


ISS 


of concrete, the engineers proposed a complete tile lining 
for the reinforced concrete, the tiles for the sides and 
arch to have dovetailed ribs keying them to the concrete. 
The lowest bids for these designs (all by the same bidder) 
were $91,377 for the reinforced-concrete design with tile 
lining on the invert, $100,649 for this design with com- 
plete tile lining, and $104,051 for the brick and concrete 
design with tile lining on the invert. The engineers sug- 
gested the use of concrete, with a complete tile lining, 
as an insurance worth the additional cost. The trustees 
of the Sanitary District, however, adopted the brick and 
concrete design, partly in view of the fact that brick is 
made and laid by Chicago manufacturers and union labor, 
while the difference in cost was small. 

In the public hearings as to the desirability of using 
concrete or brick, stress was laid upon the condition of 
concrete in the Western Ave. sewer, which at present 
forms the west outlet from Bubbly Creek to the main 
channel of the south branch of the river. This carries 
sewage of a very different character from that-which the 
new sewer will carry, the former being highly septic and 
being in fact the effluent from what might be called the 
largest septic tank in the world, receiving over half the 
entire waste from the packing-house district. 

The period of detention in Bubbly Creek is probably 
from 36 to 48 hr., so that the sewage on reaching the 
existing conduit is full of hydrogen sulphide. The sew- 
age is therefore most unusual in character and is unique 
in Chicago, if not in the United States. Inspection shows 
that action on the concrete has been entirely above the 
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water line. Owing to hydraulic conditions, the flow 
through this sewer has been more variable than was an- 
ticipated, and consequently some deposits have occurred 
which in turn have produced hydrogen sulphide. The 
action appears to be largely on the roof, or under side 
of the arch. 

The Western Ave. sewer is of elliptical section, 12 ft. 
wide and 16 ft. high, with concrete 12 in. thick in the 
sides and crown. There is no reinforcement, except for 
about 660 ft., where it passes under private property. 
This sewer was built in 1909. On 900-ft. of the outfall 
the surface of the concrete is now largely covered with 
efflorescence, and there are occasional hollow pockets in 
the concrete as well as patches where the aggregate is 
exposed. Some of these places are due apparently to 
poor workmanship, the aggregate having been left against 
the form without the proper amount of mortar. 

In other patches, however, the concrete is soft and 
disintegrated, showing high sulphates. This condition is 
claimed to be due to the action of the sulphuric acid in 
the gases, causing an efflorescence that expands and grad- 
ually scales off the surface, exposing the fresh material 
to attack. Other parts of the surface still show the orig- 
inal form marks and cement skin, and patches of the 
tar paper that covered the forms. The disintegration is 
most marked where ventilation was lacking and does not 
occur near the inlet and outlet. As originally built, there 
were no manholes, but these have been provided within 
the past three months in order to afford ventilation and 
relieve the foul conditions at the middle of the sewer. 
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Combination of Plane Table and 
Transit for Topography 


SYNOPSIS—Use in combination of plane table 
for plotting in the field and a transit for travers- 
ing and stadia work. 
saving in combination. 


Analysis to show labor 





For ordinary topographic surveys either the transit 
or the plane table is the instrument usually selected. 
There has been a good deal of discussion as to which is 
the best instrument, and it is not the purpose of this 
article to add to that discussion; for it is apparent to 
anyone who has used both instruments that each has its 
share of faults and virtues, and that in general the advan- 
tage which one has the other lacks. In an endeavor to 
combine the good points and eliminate the faults the 
writer has developed a new method in which both instru- 
ments are used in combination. It is not applicable to 
all topographic work, but under the conditions usually 
met with, it is believed that it will be found faster, cheaper 
and more accurate than any of the ordinary methods. 


INSTRUMENTS AND Party ReQuireD 


The instruments used for the combination method are 
a light transit with a sensitive telescope bubble and a full 
vertical circle with vernier reading to minutes, a 24x30- 


*Assistant Engineer, United States Indian Irrigation Ser- 


on in charge of. Pyramid Lake Indian Reservation, Nixon, 
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in. plane table and a plane-table alidade with striding 
level and a compass needle. 

A flat scale used, for plotting distances on the plane- 
table sheet is notched slightly at the zero mark and a 
small rubber loop, just long enough to stretch to the 
notch, is attached to the scale about 14 in. from its edge. 
When a pin is stuck through the loop into the board, the 
seale can be revolved in any direction and the zero point 
will be held at the pin. The scale is also provided with 
two sights parallel to its graduated edge. Two pins can 
be used for these but folding sights are preferable. (See 
Fig. 2. 

A recommended type of stadia rod is a 34-in. soft pine 
board, 14 ft. long, 34% in. wide at the bottom and 2% in. 
at the top. The divisions are as shown in the accompany- 
ing sketch, Fig. 1. As there are no figures on the rod it 
takes some little time for a beginner to read it rapidly, 
but after getting accustomed to it I have never seen an 
instrumentman who would use any other. When the heat 
waves are bad, this rod can be read at distances where 
the ordinary stadia rod markings would be indistinguish- 
able. 

The party for the combination method will usually 
consist of three rodmen, a transitman and the topog- 
rapher. If the shots are taken oftener than every 200 ft. 
two rodmen will be sufficient. If the land requires many 
vertical angle shots a recorder should be added to the party. 
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Ordinary 


TABLE SHOWING OPERATIONS OF TWO MEN AT THE INSTRUMENT 
Transit Method 


Transitman 


(telescope level) 


hl 
iv) 


Recorder 


NGI 


NEER 


Plane-Table Meth« 


Topographer 


4 


Recorder 


IN TAKING 


bs 


Orn 


\ SIDE-SHOT 


Combination Method 


lransitman 
(telescope level) 


Topographer 


1. Sights on rod 1. Sights on rod, keeping 1. Sights on rod 1. Sights on rod with seak 
shot in flat 2. Reads rod aloud 1. Records ruler edge of alidade 2. Reads rod 
country 3. Turns tangent screw till trod against setup needle 3. Turns tangent screw until 
Rod cut by distance can be read 2. Levels up telescope bub- listance can be read 
upper, low- 4. Reads distance aloud 2. Records ble 4. Reads distance aloud 2. Plots distance 
er or mid- 5. Moves tangent screw till distance 3. Reads rod aloud 1. Records 5. Turns tangent serew un- 
dle wire wire cuts rod at origina! 4. Moves tangent screw rod til wire cuts rod at former 
reading (this leaves tele- 3. Computes till distance can be read rod reading (leaving tele- 
scope level for next shot) elevation 5. Reads distance aloud 2. Records scope level) 
6. Signals rodman‘‘all right’ 6. Signals rodman “‘all distance 6. Records distance 3. Signals rodman “‘all right 
7. Reads azimuth aloud 4. Records right” 7. Records rod reading 
azimuth 7. Draws line along alidade 3. Computes 8&8. Figures elevation calling 4. Records elevation on map 
8. Calls special features 5. Records edge elevation it aloud 5. Draws in contours and 
features Moves alidade special features 
and makes %. Sets zero of scale at set- 
sketches up needle and plots dis- 
tance 
10. Records elevation on 4. Calls eleva- 
the map tion 
11. Draws in contours and 
special features 
Vertical 1. Sights on rod 1. Sights on rod, keeping 1. Sights on rod 1. Sights on rod with scale 
Angle shot 2. Turns tangent screw till ruler edge of alidade 2. Turns tangent screw un- 
distance can be read against setup needle til distance can be read 
3. Reads distance aloud 1. Records 2. Turns tangent screw un- 3. Reads distance aloud 2. Plots distance 
4. Sights middle wire on rod distance til distance can be read 4. Sights middle wire on rod 3. Signals rodman “all right” 
reading used for obtain- 3. Reads distance 1. Records reading used for vertical 
ing the vertical angle 4. Sights middle wire on distance angle 
5. Signals rodman “‘all right” rod reading used for 5. Records distance 
6. Reads azimuth aloud obtaining the vertical 6. Reads vertical angle 4. Figures difference of ele- 
7. Reads vertical angle 2. Records angle aloud vation calling it aloud 
aloud azimuth 5. Signals rodman “‘all 7. Records vertical angle 
8. Calls special features 3. Records night” 8. Records difference — of 
vertical 6. Reads angle A on verti- 2. Records elevation 
angle cal circle of alidade angle A 9. Figures elevativn calling 5. Records elevation on map 
4. Records aloud it 
special fea- 7. Levels up telescope 6. Draws in contours and 
tures and’ 8. Reads angle B on verti- 3. Records special features 
makes eal circle of alidade angle B 
sketches 9. Draws line along alidade 4. Computes 
5. Computes edge vertical 
difference of angle dif- 
elevation ference of 
6. Computes A and B 
elevation 10. Moves alidade 5. Computes 
difference 
of elevation 
11. Sets zero of scale at 6. Records 
needle and plots dis- difference 
tance of elevation 
12. Records elevation on 7. Computes 
the map and calls 
13. Draws in contours and elevation 
special features 
. , 4 ‘ . ‘ 
The field procedure is as follows: Set up, level and this time the transitman has computed the elevation, 


orient the plane table, using the alidade. The elevation 
of the plane table H.1. is then obtained by a reading on a 
turn or benchmark, and the alidade removed from the 
board. A pin is stuck at the point on the map represent- 
ing the station occupied and the sight scale pivoted to it. 
The transit is set up about 5 ft. from the plane table 
and its H.I. obtained by another reading on the turn 
or benchmark. This elevation is checked with the plane 
table H.I. by measuring the difference in the elevation of 
the instruments. 

When a rodman holds up his rod the transitman takes 
the rod reading and notes the distance, calling the distance 
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me Loop” 
FIGS. 1 AND 2 INSTRUMENTS 


USED IN NEW SURVEYING 
METHOD 


Fig. 1 (Left)—Stadia rof. Fig. 2 
(Right)—Sight scale for plane-table 
alidade 


aloud; the topographer sights on the rod with the scale, 
signals the rodman “all right” and plots the point at the 
proper distance on the graduated edge of the scale. By 


and he calls it out, whereupon the topographer marks 
it on the plotted point. A good plan is to record the even 
feet to the left and the tenths to the right of the point 
so that besides showing the location of the shot it will 
also serve as a decimal point for the figures. 

The transitman records the rod readings, distances and 
elevations, and the topographer sketches in the contours 
and special features as fast as the shots are taken. As 
the directions are all obtained with the sight scale no 
horizontal angles are read on the transit. 

The turns are taken as in plane-table work, the alidade 
again being used to level and orient the board and to check 
the turn elevations and distances obtained with the transit. 
This checking saves much time and labor as many errors 
are picked up which would otherwise he carried to the 
side-shots following. Checks for elevation and location 
should be made about every mile. In this distance the 
error in levels should not exceed 0.2 ft. and the error of 
closure of the plane-table traverse about 1 in 300. The 
fact that the transit is not coincident with the plane table 
introduces a slight error, but where scales of 1 in. 200 
ft. or more are used this is negligible. 


CoMPARISON oF TRANSIT AND PLANE-TABLE MetHops 


To show the distribution of labor and the comparative 
field speeds of the three methods the accompanying table 
analyzing the operations necessary for each side-shot has 
been arranged. It will be seen from this that the transit 
and the combination methods are just about equal in field 


speed, and that both are far ahead of the plane-table 
method. 
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In the office the transit topographer does not have such 
plain sailing. 
been well chosen and close together, it is often necessary 


In rough country, unless the shots have 


to send a man again into the field to sketch in contours 
at doubtful places. 

The office work for the plane-table and the combination 
methods consists merely in checking and inking the eleva- 
tions and tracing the topography. In steep country the 
topographer does not always have time to draw im all of 
the contours, but there will be enough so that the rest can 
be accurately located. The field sheets made by the com- 
bination method are much cleaner than the regular plane- 
table sheets, as the substitution of the sight scale does 
away with the brassy smear from the bottom of the 
alidade. 

The elevations obtained with the transit are usually 
more accurate than those taken with the alidade, because 
The use of both instru- 
ments combines this advantage with that of field sketch- 


ing. 


its bubbles are more sensitive. 


In this regard it is even better than the plane table, 
as the topographer has more time to watch the country 
and to do his sketching. 

With the plane-table or combination method it is often 
possible to pick up errors on side-shots which would pass 
unnoticed in transit work. Errors on turns which are 
often a source of trouble in plane-table work are practi- 
cally eliminated by the use of the two instruments. 

In windy weather the combination method is much 
superior to the plane table, as the transit is less sensitive 
to the wind. I have seen a plane table vibrate so in a 
wind that the alidade would “walk” clear across it, while 
a transit alongside was hardly affected at all. 


TorpoGRAPHIC Survey or Duck VALLEY Provecr 


During the season of 1915, while investigating an irri- 
gation project for the Duck Valley Indian Reservation in 
northern Nevada, the writer made a survey of a large 
tract of the irrigable lands by the method described above. 

A 2-ft. contour interval and a scale of 500 ft. = 1 in. 
were decided upon for the topography, which was to be 
used for designing the entire canal and lateral system. 
The United States Land Office had made an accurate 
resurvey of all the land on the reservation in 1911 and 
1912, and this was used as a basis for all topographic 
work. 

A system of benchmark levels for the topographic cone 
trol was run in from a United States Geological Survey 
benchmark on one side of the tract. A 25-mi. primary 
circuit was run and secondary circuits closed on this until 
elevations had been established at all of the quarter-section 
and section corners on the north and south section lines. 
There were in all about 105 mi. of these levels run. All 
the circuits closed well within the limits of the formula: 

The best 
day’s record for this work was 1114 mi. in 7% hr. The 
last 6 mi. was in very level country and was run in just 
three hours. The total distance walked on this dav was 
17 mi. The party consisted of a level man, two rodmen 
and a man to hunt corners. 

Fieldwork on the topographic survey was started about 
the middle of April and finished early in August. The 
survey covered in all 47,500 acres, most of which is in 
rolling country. 


Allowable error in feet = 0.05 V dist. in mi. 


The land was covered with sagebrush 
about 3 ft. high, which interfered very little with the 
work. A large part of the area was over two hours’ drive 
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from the nearest camping place, so that considerable time 
was lost in traveling. 

The average day’s run was about 650 acres with 500 
side-shots. On one day when the air was exceptionally 
clear and the country very level, we used three men on 
horseback for rodmen and took 500 side-shots and 2,200 
acres of topography in seven hours’ working time. Most 
of the country was so rough, however, that the shots could 
not be taken more than 250 ft. apart. 

The salaries paid on this work were as follows : 


Per Month Per Montk 


TOMORTEDMEP 2... ickcceces CERO TOG a 6 SS So ceed kos $75 
i ee eee ee Oe REED 0.406666 6X4 Kx es 65 
Head rodman ........... OO ED Fas bh di s5 she sd boNes 75 


Subsistence amounted to 50c. a day and was paid for by 
each man. 

The total cost of the survey including supplies, camp 
expense, control levels, fieldwork and the completed trac- 
ings was $2,460, and the total number of side-shots taken 
was 33,000. This gives a unit cost of 5.2¢. per acre and 
an average of 0.7 shots per acre. 

The cost of topography of similar accuracy, taken with 
the plane-table or the transit method usually amounts to 
at least 8c. an acre, so that the combination method has 
a decided advantage in this respect over either of them. 
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Rail Joints Subjected to a 
Severe Test 


The accompanying view shows one of the extensive 
washouts that occurred along the line of the Southern Ry. 
at the time of the heavy floods near Asheville, N. C., in 
July. As shown in the photograph, when the earth em- 
bankment was washed away the track was left suspended, 
was moved downstream some distance from its original 
position and was left hanging from the embankments on 





WASHOUT ON THE SOUTHERN 
ASHEVILLE, N. C., ON THE BLUE RIDGE DIVIDE 


RY., 21 MI. EAST OF 


either side when the floods subsided, the total length of 
the hanging track being over 250 ft. As seen in the 
photograph, nearly all the ties remained attached to the 
rails, 

This long “suspension bridge” is a graphic testimonial 
of excellent work in track maintenance at the point where 
the washout occurred and demonstrates the remarkable 
strength of modern rail joints and track bolts. We are 
indebted for the photograph to the courtesy of F. A. 
Weakley, of the United States Engineer Office at Nash- 
ville. Tenn. 
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Granite-BlocK Pavement for a 
Residential Street 


An innovation in the paving practice of the Borough 
of Brooklyn, New York City, has been introduced in 
the use of a 4-in. grouted granite-block pavement on a 
section of Bedford Ave., which is here a strictly residen- 
tial street of good-class apartment houses, although a 
much used through route. This is the first pavement of 
4-in. granite block to be laid in Greater New York other 
than the few hundred yards of experimental pavement on 
Second Ave., Manhattan, and the specifications contain 
a number of interesting features. 

The specified dimensions of the blocks are: Not less 
than 7 nor more than 11 in. long, not less than 334 nor 
more than 414 in. wide, and not less than 334 nor more 
than 414 in. deep. They are so dressed as to be laid 
with %-in. joints. The concrete base is of 1: 3:5 mix, 
6 in. thick, and on this is spread a %4-in. bed of clean, 
coarse, dry sand mixed with portland cement in propor- 
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or deposited in such manner as to displace the blocks on th: 
face of the work, and no carting will be permitted over the 
surface of any unfinished portion of the pavement 


The grout shall be mixed in a machine mixer, approved 
by the engineer. The character of the mixer shall be such 
that the mixing of the grout shall be continued until the 


instant that it is poured into the joints 

The filling of the joints shall be carried forward until an 
advance area of 15 or 20 yd. has been grouted, when the 
same force and appliances shall be used to regrout the same 
space in a like manner. 

The work shall be kept lightly sprinkled with water ahead 
of the sweepers, to avoid the possibility of the 
coming too thick at any point. 

To insure penetration of the grout into the joints of the 
pavement a squeegee 15 or 18 in. in length, in addition to the 
brooms, shall be used upon the last application of the grout 


grout be- 


After the grout between the joints has fully subsided 
and the initial set is taking place, the whole surface shall 
be lightly sprinkled with water and the surplus grout left 


on top shall be swept off. 

After the grouting is completed and a sufficient 
hardening has that a coating of sand 
absorb moisture from the cement mixture, % 
be spread over the whole surface. 

Should the 
fore the work 


time for 
will not 
in. of sand shall 


elapsed, so 


blocks become broken be- 


the joints shall be cleaned out, 


bond between the 
is accepted, 





FIG. 1. MIXING DRY SAND AND CEMENT FOR 4%-IN. 
BEDDING COURSE 


tions of one part cement to four of sand. After the blocks 
are laid and rammed, they are sprinkled with clean water 
and the joints then filled with 1:1 grout, which is 
broomed into the joints. The operation is continued until 
the joints will take no more grout and are filled flush 
with the tops of the blocks. 

Another significant feature of the specifications is that 
which requires the contractor to complete the pavement 
on one-half of the street and allow time for this com- 
pleted half to be opened to traffic before beginning work 
on the other half. This requirement is necessary, as 
Bedford Ave. is a connecting link between important parts 
of the borough and there is no parallel street to which to 
divert traffic. The monolithic character of the pavement 
is not lessened by this method of construction, because 
of the care taken to dovetail the two halves of the pave- 
ment together and because the thin mortar bed (%4 in.) 
prevents any appreciable difference in the setting of the 
blocks on either side of the center line. Some of the 
more important contract specifications are given in full: 


The granite paving blocks shall be of fine-grained granite 
showing an even distribution of constituent minerals, of uni- 
form quality and texture, without seams, scales or disinte- 
gration, free from an excess of mica or feldspar. The granite 
shall have a toughness of not less than 9 and a French coeffi- 
cient of wear of not less than 11, as determined by the method 
employed by the United States Office of Public Roads and 
Rural Engineering. 

The blocks shall be laid not more than 25 ft. in advance 
of the ramming; no blocks or other material must be thrown 





FIG. 2. LAYING 4-IN. GRANITE-BLOCK 


ON BEDFORD AVE., BROOKLYN 


PAVEMENT 


even if it is necessary to take up and relay the blocks, and 
such defective work shall be regrouted and relaid. 


Before letting this contract the chief engineer of the 
Bureau of Highways of the Borough of Brooklyn, H. H. 
Schmidt, called the contractors before him and distinctly 
stated that specifications would be strictly enforced to 
the letter, for the pavement is in the nature of an ex- 
perimental one and its adaptation to conditions will be 
closely watched. The contract price was $4.30 per sq.yd. 

a 


The Foreign Trade of the United States for the year ending 
June 30, 1916, exceeded 6% billion dollars. This is far in 
excess of the foreign trade ever recorded by any other nation. 
It was not until the year 1913 that the total foreign trade of 
the United States exceeded four billion dollars. The most 
noteworthy feature of the year’s trade, of course, is the enor- 
mous excess of exports over imports. The total exports from 
the United States were $4,345,000,000 and the imports were 
$2,180,000,000. Thus in a single year there was a balance of 
trade in favor of the United States of $2,165,000,000. Under 
normal conditions, international trade balances are settled 
by the transfer of gold; but if European countries, exports to 
whom produced this enormous debt to the United States, were 
to transmit gold to the Tnited States in payment of this bal- 
ance, their entire stock of gold would hardly cover a couple 
of years’ business. The entire amount of gold held by the 
great government banks of Europe was estimated not long 
ago to be less than $4,000,000,000. It is out of the question, 
therefore, for Europe to pay its trade balance to the United 
States in gold for any considerable length of time. Europe's 
debt to the United States for this huge volume of exports has 
been settled by the transfer of a small quantity of gold, by 
the floating in the United States of foreign loans and by the 
issue of notes against American securities held abroad. 
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Timber and Gravel Coffer-Dams 
on the Troy Dam 


By 





SY NOPSIS—The dam across the Hudson River 
at Troy, N. Y., 


in order to lay dry successive sections of the river 


required a number of coffer-dams 


and to permit free flow and sectional construction, 
This article describes the timber box coffer-dams 
and the qravel fills built in front of the old dam 
just prior to removing it. A later article will be 
devoted to the sheetpile cylinder coffer-dams built 
around the lock site and around a part of the main 
dam. 





The lock and dam at Troy, N. Y., built in 1913-15 by the 
United States with hired labor forces, forms the connection 
hetween the New York State Barge Canal and tidewater in 
the Hudson River. The new works were built to replace 
an existing timber dam and a lock of small dimensions, 
situated about a quarter of a mile downstream, and the 
channel improvement required as the last feature the 
removal of this dam, which was about 1,100 ft. in length. 
The construction thus had to be carried on in the pool 
water of the dam, which could not be dispensed with 
until the last moment, owing to the large and_ steady 
traffic passing into and out of the connecting state canals. 
All masonry is of concrete, founded on Hudson River 
shale. Fig. 1 shows the general plan of the structures 
and the location of the coffer-dams required to lay dry the 
construction areas. The lock, with a width of 45 ft., 
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a length of main walls of about 624 ft. and a depth of 
16 ft., on miter sills is on the Troy side of the river and 
is tied into the concrete gravity dam, varying from 17 
to 50 ft. high, which extends across the river on the 
broken line shown. Its total length is about 1,291 ft. 
The considerable depths of water in which the coffer- 
dams had to be constructed, varying from 10 to 27 ft. 
at low water, the exposure to floods and heavy drift ice 
and the limited time in which the whole work had to be 
completed enforced the adoption of some special ex- 
pedients in design and construction. In all, eight differ- 
ent coffer-dams were employed, two being of timber 
framing, three of steel piling and the remainder banks 
of gravel and sand from the river bed. The natural con- 
ditions of low banks and flood ranges prescribed that 
these structures need not rise above the pool level more 
than 8 or 9 ft.; that where they were to remain over 
winter in any exposed position they must be of a type to 
withstand the attacks of floods and the battering of run- 
ning ice; and that they must not occupy much of the 
river for any length of time, lest they aggravate flood 
conditions in the thickly settled neighborhood above. 
Fig. 1 shows the numbers corresponding with the se- 
quence in which the various coffer-dams were completed. 
No. 1, around the west end of the dam, and No. 3, inclos- 
ing the west section of the dam, are of the wood-frame 
box type; Nos. 6, 7 and 8, in front of the old dam and 
used to lay dry that structure prior to its destruction, 
are of gravel and sand fill. These five coffers will be 
described in this article. The remaining three dams, Nos. 
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2, 4 and 5, around the lock and the east part of the dam, 
are of sheetpiling of varying design, and their descrip- 
tion will be reserved for a later article. 


Main Timber Correr-Dams 


The first of the timber coffers is that shown in Fig. 1 
as No. 1, inclosing the site for the bulkhead on the west 
bank, the general design being modeled on one that had 


been successfully used elsewhere. It was a timber struc- 
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ture of the box or wale-and-sheeting type, about 400 ft. 
long on the center line, and of cross-section as shown in 
Fig. 2. 

The other wooden coffer, No. 3, inclosed the west arm 
of the dam. The first lock coffer-dam was at that time 
blocking up more than a third of the river’s cross-section, 
and it was therefore desirable to block up as little more 
as possible during the season of high water. It was de- 
cided to begin the new coffer-dam as soon as the spring 
floods had gone, making it of a type that could be quickly 
constructed, and then to build the masonry in the in- 
closure as fast as possible and remove the coffer-dam 
before the fall and winter floods set in. The box type, 
as used for the bulkhead, was chosen as being simple 
and inexpensive, and the design was modified to suit the 
depth of water, which ran from about 11 to 17 ft. at low 
water (Fig. 3). The distance from the masonry was 
made such that concrete could be delivered by the float- 
ing mixers to towers and be spouted into the forms, re- 
quiring a rehandling only for the tops of the sections. 


BuritpInc Timper Correr-DAM FROM BARGE 


As the length of the structure was to be about 1,040 ft. 
some plan of construction had to be devised more speedy 
than the usual one of setting the walings one by one by 
a derrick boat. The method adopted consisted in laying 
horizontally and loosely the two separate sets of walings 
for a 2014-ft. section on two corresponding frames or 
cradles lying opposite each other on the deck of the work- 
ing barge. Each cradle was provided with projecting 
arms bolted on at distances corresponding to the spacing 
of the walings and supporting the latter when the cradles 
were set up. The feet of the cradles were lashed to the 
deck of the barge by slack loops of wire line, and when 
all was ready the first cradle was hoisted to the vertical 
by the outer end and guyed in position. The opposite 
cradle was next hoisted; tie-rods and spreaders were at- 
tached, and connection was made to the preceding section ; 
the new-made crib was then: lifted slightly, allowing the 
eradles to clear and be lowered again to the deck of the 
barge. The fleet was then warped along until the new 
crib had slid into proper position over the side of the 


barge, and the operation of attaching another section was 
begun, 
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The maximum lift for the derrick boat in this move- 
ment was about 5 tons. The process is illustrated by 
Figs. 4, 5 and 6. The walings, spreaders, etc., were all 
cut to length and bored on shore, so that when stacked 
on a barge, the derrick boat had merely to lift the pieces 
one by one and set them in proper position on the cradles. 
The method was found to give excellent results. After 
the force became accustomed to the work, they could 
build and launch 100 ft. of straight cribwork in two 8-hr. 
shifts, using a single derrick boat. This rate, the maxi- 
mum attained, would have been exceeded considerably 
but for the fact that the holes for the tie-rods, bored from 
4 to 1% in. large, according to the size of the rod, with 
the view of avoiding binding, were not always bored 
straight, although boring machines were used. There was 
therefore a good deal of delay in working the tie-rods 
through, especially at the joints. It is believed that the 
holes for such work should be made from 34 to 1 in. larger 
in diameter than the rod, so as to prevent this difficulty. 

For launching the cribwork two 12x12-in. timbers 
were hinged to the side of the barge, as shown in Fig. 6. 
Their ends rested on the bottom and slid over it as the 
barge moved along the line, the framework sliding in turn 
down the timbers and moving off their ends to rest upon 
the river bed. A special design of waling joint had to 
be made to avoid binding, as shown in Fig. 3. From 
%4 to 1l.-in. play had to be allowed for the free hinge 
movement of the walings during launching; and where 
the piece was halved on the outer side, one or two bolts, 
according to location, were used to prevent longitudinal 
splitting from the bending strain. 

For the sizes of the woodwork it was assumed that hem- 
lock or spruce would be used, this being the cheapest 
local timber. The length of sections was made 20 ft., 
so as to use standard 22-ft. lengths, and the walings were 
spaced to secure as far as practicable an equal unit stress 
in each and in the sheathing. They were figured as 
simple beams of lengths equal to the distance between ad- 
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FIG. 3. DETAILS OF COFFER-DAM FOR 


OF DAM (NO. 3) 
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jacent tie-rods. The sheeting, which could more safely 
stand an overstrain without risk of disaster, was figured 
as continuous beams supported at eaeh waling. The 
water elevation on the river side was taken as 14.35 
(equivalent to pool level) and on the inside as below the 
base of the coffer. The extra loads induced by floods were 
to be covered by the general factor of safety. No reduc- 
tion of loads on the timberwork from the support of the 
outside banking was allowed for, since the latter might 
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STAGES IN LAYING 


ARTICULATED FRAMEWORK FOR COFFER- 
DAM NO. 3 


Fig. 4—Crib walings assembled on cradle. 


Cradles with 


; walings 
crib. 


be eroded more or less by floods, but the riverward pres- 
sure of the inside filling upon the walings was reduced 
hy the opposing water pressure, making a considerable 
saving in sizes (see Fig. 3). The design reduced the 
total waling cross-section 25% as compared with that 
used for the same height on coffer No. 1. The weight 
of the filling (dredge-placed gravel and sand) was taken 
as 120 Ib. per cu.ft. for the whole height, and its wedge of 
pressure against the sides as sliding on a base of inclina- 
tion of 1 vertical to 21 horizontal, the formula used 
being Rankine’s. With the spacings shown, the stresses 
under the foregoing assumptions varied in the walings 
from 860 to 1,240 Ib. per sq.in. and in the sheathing from 
700 to 1,270 Ib. per sq.in. The maximum stress allowed 
in the tie-rods was 21,000 Ib. per sq.in. of the area at the 
root of the thread. 

This coffer-dam fulfilled its purpose entirely satisfac- 
torily. The timberwork was begun at the north-bank end 
on May 12, 1914, and was practically completed, includ- 
ing the sheeting, by July 1, using only one derrick boat. 
The sheeting accompanied the main timberwork, and the 
filling and banking bv the hydraulic dredging followed, 
commencing on May 25 and being completed on July 31, 
ten days after unwatering had begun. The outer sheet- 
ing was driven only a foot or so into the river bed, as the 
latter was of gravel and the plank would not penetrate it 
far without splitting; the inner sheeting rested on the 
river bed. Pumping was begun on July 21 with one 10-in. 
and one 12-in. centrifugal pump, and the water was 
lowered sufficiently by July 29 to begin excavation on that 
date. The only leaks of consequence were through porous 
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strata under the coffer at the outer angles. As the bank- 
ing became seasoned there, this leakage gradually lessened 
until the 10-in. pump alone was able to keep the water 
down, although the lift between water surfaces was 
about 23 ft. and the area of the inclosure below the river 
level was between 6 and 7 acres. The masonry, about 
800 ft. in length, was begun on Aug. 20 and completed 
on Oct. 24. No rise exceeding 2 ft. occurred during the 
life of the coffer. It was finally flooded through the north 
sluice on Oct. 26, and the greater portion was removed 
by the dredge and derrick boats before the following 
December. 


The cost and materials were as follows: 


Lumber (spruce), 170,000 ft. b.m. @ $27 f.o.b. Troy 
(GHORt SEOS DOF TE RORS 6s 66000: 5 hs di ce wien Soh agien $4,590 
Tie-rods, bolts, etc., $96,400 lb. @ about 3.85c. threaded, 
OLG. CQUORE FESO: OOF TE. POW. occ vcink cic bc bacbakii vcs 3,700 
Handling framing and placing lumber and placing 
iron (about $6 per ft. run, or $36.50 per M ft. b.m.) 6,200 
Filling and banking by hydraulic dredge, 46,500 cu.yd. 
@ 13.2c.. (about $5.60 per ft. PUM) 6 6. 6ck cic vesc css 5,670 
$20,160 
Length of coffer-dam, 1,040 ft.; cost per ft. run....... $19.40 


The foregoing are field costs of construction only and 
do not include depreciation charges nor supervision above 
the grades of foreman, nor district-office costs. Ordinary 
running repairs are included. The removal is not in- 
cluded, as it was done at odd times, and much of the 


filling and of the remains of the timberwork was washed 
away by floods. 


GRAVEL Correr-DAms at OLD Dam 


Subsequent to the construction of the dam inside the 
timber coffers described, the lock and end of the dam 
were built inside of the steel coffer-dams to be described 
in a later article. The last piece of work was the con- 
struction of the gravel dams just upstream of the old 
lock and dam. 

These three coffer-dams (Nos. 6, 7 and 8) were used 
for the removal of the State dam and consisted of banks of 
river material, the bases being placed by the hydraulic 
dredge, and the tops in part by the dredge and in part 
by derrick boats. A cross-section of No. 6 is shown in 
Fig. 7, and the others were similar except that a plain 
gravel top was used, without plank. The removal of the 
old dam required the excavation of about 50,000 cu.yd. of 
riprap and timbers. All this work, including the making 
of the coffer-dams, had to be done during the winter of 
1915-16, so as not to interrupt navigation. 

The steel-pile cylinders were used to protect the corners 
from erosion before and after the cutting of the coffer- 
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dams. They were filled by the hydraulic dredge, after 
a 5-ft. layer of riprap had been thrown inside. No. 6 was 
closed first; and when the section of dam under its lee 
had been nearly all removed, No. 7.was completed. High 
water constantly troubled the work, but the banks stood 
safely although nearly topped more than once. Finally, 
on Dec. 26, 1915, about three weeks after the close of 
navigation, No. 6 had to be cut in order to save the rest 
of the work from a high flood. The head between the 
two pools was 111, ft. at that time, and the 230 ft. of 
bank washed out in less than an hour, leaving a clear 
gap for the passage of the river and reducing the head 
to 5 or 51%, ft. The end of No. 7 was eroded somewhat 


by backlash, but further damage was stopped by riprap. 


EXCAVATING 


MACHINE 


This latter coffer was cut about a month later, and the 
river washed it away piecemeal. 

No. 8 covered the remainder of the dam. After the 
usual vicissitudes from cold weather and high water, 
excavation was practically completed by the end of March. 
One of the highest floods in several years came a day or 
two later and, topping the bank, washed down its crest 
10 to 15 ft. The difference of level between the 
water surfaces before the flood reached this crest was 
less than a foot, as compared with 1114 ft. when the work 
of removal had been begun about four months before. 


ENGINEERS IN CHARGE OF WorK 


The work was performed under the supervision of 
General (then Colonel) W. M. Black, now Chief of En- 
gineers, United States Army, with Captain R. D. Black 
as local engineer officer, succeeded in 1914 by Major M. J. 
McDonough. The fieldwork was commenced by Assistant 
Engineer A. C, Harper.and continued by Junior Engineer 
J.J. MeCabe. The mechanical work was under Wm. O. 
Quinlivan and the office work under Junior Engineer 
F. P. Fifer. The writer supervised the work locally. 
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Excavator for Street Grading 


A new type of excavator and wagon-loader has been 
used in grading North Broadway, Chicago, south from 
bevon Ave. The steel frame mounted 
on caterpillars and having a wide-tired steering wheel 
at the rear. 


machine has a 
It is shown in the accompanying view. 
At the forward end is the excavating device. This 
consists of a pair of circular frames carrying a series of 
horizontal shallow buckets fitted with teeth on the cutting 


edges. The buckets passing over the top of the circular 


At the 


frames drop their contents upon a belt convevor. 
side of the machine this conveyor is carried by an inclined 


hoom, high enough for wagons to drive beneath it and 





FOR GRADING STREETS 


receive the material. The front portion of the frame, 
carrying the excavator wheel, is pivoted and is adjust- 
able vertically to regulate the depth of cut and also to 
enable the buckets to be raised so as to clear 
and street intersections. 


manholes 
This frame is raised and low- 
ered by means of the pinion and quadrant gear shown. 
On the rear end of the main frame is an opposed- 
cylinder gasoline engine which operates the excavating 
and propelling mechanism through gears and chain 
drives. The machine could grade a length of about two 
blocks per day, and kept 35 wagons busy removing the 
excavated material. The grading was done by .J. A. 
McGarry & Co., of Chicago. The machine was built by 

the Koehring Machine Co., of Milwaukee, Wis. 
5 


Stalactite Cave Moved from Arizona to New York—A 
beautiful stalactite-lined cavern was recently broken into at 
the Copper Queen mine at Bisbee, Ariz. The company placed \ 
the cavern at the disposal of Doctor, Hovey, curator of geology 
at the New York Museum of Natural History, and he with 
three assistants, packed the cavern into 50 boxes and 
patched it to New York, where it has been reassembled. 
age of the grotto is estimated at 25,000 years. One of these 
stalactites is 14 ft. high by 15 ft. in diameter at the base. 
Some of the stalactites and stalagmites removed weigh 800 
Ib.—-“Engineering and Mining Journal” 


dis- 
The 
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Countersunk Rivets 


By R. FLemine* 


This article is the outcome of a research of the 
literature on the strength of countersunk rivets. 

Much of the literature on riveted joints has been 
written from the standpoint of the shipbuilder and the 
boilermaker. Strength is given in terms of efficiency. 
By the efficiency of a joint is meant the ratio of the 
strength of a given width of joint to that of a solid plate 
of equal width. The structural engineer rarely uses the 
word “efficiency.” He wants to know the shearing and 
bearing values of rivets so that he may put a sufficient 
number in his connections to take care of the stresses. 
These values are well defined for ordinary rivets. What 
value shall the structural engineer assign to countersunk 
rivets? He may read in an old Haswell, 

Countersunk riveting does not impair strength of joint as 
compared with external head. 
and in the latest (1915) edition of Smith and Mark’s 
“Machine Design,” 


Countersunk rivets make a much weaker and less reliable 
joint than the ordinary form, and should only be used when 
it is absolutely necessary that the surface of the plate be free 
from projections. 

In his “Steel Construction” Burt writes 

It is to be noted that countersunk rivets are not as strong 
as rivets with button heads and much more expensive, 


consequently they are not used unless absolutely required by 
the conditions. 


are 


The usual American practice for countersinking rivets 
in bridge and building work is to make the depth of 
head one-half the diameter of shank and the slope 30° 
from axis of shank. The practice is different in ship- 
building. For many years the English Lloyd’s “Rules 
and Regulations” has contained the clause, 

The countersinking of the rivet holes is to extend through 
the whole thickness of the plate or angle when the thickness 
is less than 0.60 in., and when the thickness is 0.60 in. or 
above the- countersinking is to extend through nine-tenths 
the thickness of the plate. The size of the countersink is to 
be in accordance with the figured dimension shown in Table 20. 

The American Bureau of Shipping has the rule, 

The countersinking of all plates and angle bars to extend 

within ,4 in. of being through the plate or angle bar. 


The slope varies according to diameter of rivet. 
Earty Tests wit CouNTERSUNK Rivets 

The earliest recorded experiments on the strength of 
riveted joints were made in 1838 by Hodgkinson under 
the direction of Fairbairn. They are given in detail in 
a paper entitled “An Experimental Inquiry Into the 
Strength of Wrought-Iron Plates and Their Riveted 
Joints as Applied to Shipbuilding and Vessels Exposed 
to Severe Strains,’ by William Fairbairn, Esq., in the 
“Philosophical Transactions” of the Royal Society of 
London for 1850. This paper has had a remarkable 
influence in determining practice for riveted joints. 
Regarding countersunk rivets Fairbairn writes, 

The system of countersinking the rivets is only used when 
smooth surfaces are required; under other circumstances their 
introduction would not be desirable as they do not add to the 
strength of the joint but to a certain extent reduce it. This 
reduction is not observable in the experiments, but the simple 
fact of sinking the head of the rivet into the plate and cutting 


out a greater portion of metal must of necessity lessen its 
strength, and render it weaker than the plain joint with 


*American Bridge Co., 30 Church St., New York City. 


raised heads. This must appear evident from the fact of the 
sectional area of the plate being diminished, and the conse- 
quent reduction of the heads of the rivets, which in this state 


are less able to sustain the effects of an oblique or transverse 
strain. 

It is, however, satisfactory to observe that countersinking 
the heads of the rivets does not seriously injure the joint in 
its powers of resistance to a direct tensile force; but the 
rivets are liable to start when exposed to collisions or a 
strong impinging force, such as the sides of ships are fre- 
quently doomed to encounter. 


On referring to experiments (Table XI), the same results 
as to strength are obtained with the countersunk rivets as 
those with rounded heads; they are rather under the mean of 
the former experiments; but not more than is easily accounted 
for by the reduced section of the countersunk plates. 

The experiments of “Table XI” were with 5¢-in. rivets 
countersunk in plates 0.22 in. thick. 

Masterly papers and reports on riveted joints, by Baron 
Clauzel. Professor Unwin and Professor Kennedy, may 
be found in the “Proceedings” of the Institution of 
Mechanical Engineers (London) for the years 1881 and 
1885. An “Account of Some Tests of Riveted Joints for 
Boilerwork,” by C. H. Moberby, may be found in Vol. 
LLXIX (1882) of the “Proceedings” of the Institution 
of Civil Engineers. The tests were carried out by 
Kirkaldy. In Vol. XVI of the “Transactions” of the 
Institution of Civil Engineers of Ireland, Stoney has a 
valuable paper “On the Strength and Proportions of 


Riveted Joints” which he has partly embodied in his 
book “The Theory of Stresses in Girders and Similar 


? 


Structures.” Extensive tests of riveted joints have been 
made at the Watertown Arsenal and recorded in govern- 
ment reports; the index alone occupies several pages. 
Another series of tests of exceptional interest and value 
is reported in the 1905 “Proceedings” of the American 
Railway Engineering and Maintenance of Way Associa- 
tion. It is to be regretted that countersunk rivets are 
not mentioned in any of the foregoing papers. 


Recent Tests Give ConFruicTinag RESULTS 


In “The Strength of Plates and Rivets Used in 
Shipbuilding,” by J. G. Wildish, “Transactions” of the 
Institution of Naval Architects, Vol. XX VI (1885), there 
are recorded some shearing tests made with %4- and 
%-in, steel rivets in 14-in. steel plates and 1-in. rivets 
in 34-in. plates. With pan heads and countersunk points 
ihe 84-in. rivets sheared at a pull of 11.160 to 12.500 
tons per rivet, and with snap points at 10.825 to 11.049 
ions. The %-in. rivets sheared at 14.910 to 15.792 tons 
with countersunk points and at 14.787 to 14.953 tons with 
snap points. The 1-in. rivets sheared at 19.475 to 21.986 
tons with countersunk points and at 18.861 to 19.420 tons 
with snap points. 

Half of these tests had the countersinking stopped » in. 
short of the full thickness of the plates, and in the other half 
the countersinking extended right through; but the results 


were on the whole as good one way as the other, and there 
was but little variation in them individually. 


Further tests on the frictional resistance of riveted joints 
showed that taken altogether the friction was greatest 
for the countersunk rivets. 

Textbooks on mechanics and strength of materials, 
a long array, are silent on the subject. It is taken up, 
however, in a few books on shipbuilding. 
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“Shipbuilding in Iron and Steel,” 1869, by E. J.-Reed 
(afterward Sir Edward J. Reed), has a chapter, “Rivets 
and Rivet-Work,” recording some tests of countersunk 
rivets. The remark 

It also becomes evident that countersunk riveting causes 
much less friction than the other systems. On comparison 
it will be seen that in nearly all cases steel plates and rivets 
give less friction than iron. 
is interesting to read. In those days there was a distrust 
of steel rivets. Their use was prohibited by the Lloyd’s 
Committee. 

In his book, “The Design and Construction of Ships,” 
1908, Biles gives the results of a series of tests made at 
Glasgow University (probably under his direction). The 
ultimate shearing stress of j;-in. countersunk rivets in 
\%-in. plates ran from 14.63 to 20.83 tons per sq.in. while 
snap-headed and pan-headed rivets ran from 18.28 to 
18.64 tons. The ultimate shearing stress of countersunk 
34-in. rivets in 14-in. plates ran from 14.87 to 19.0 tons 
and pan-headed rivets ran from 17.27 to 18.73 tons. 

Hovgaard has a chapter, Calculations for Riveted Joints, 
in his “Structural Design of Warships,” 1915, in which 
the efficiency of joints with rivets countersunk according 
to Lloyd’s rules is determined theoretically. The effi- 
ciency of plates and rivets is given in percentages. That 
these are of little value to the engineer in search of 
working stresses may be seen from the statement at the 
close of the chapter, 

There is in shipbuilding no established practice as regards 
the working stresses allowed on the rivets in the ship-girder; 
the complexity of the problem and the empirical nature of the 


strength calculations have so far prevented the adoption of 
any definite limits. 


Wuat Various MopERN SPECIFICATIONS PRESCRIBE 


The majority of specifications for bridges and buildings 
vive but little if any consideration to countersunk rivets. 
The Cooper “Specifications for Steel Highway and Elec- 
tric Street Railway Bridges” reads, 

Rivets countersunk in material of less thickness than the 
diameter of the rivet, shall only be given a value compared to 
that of a regular rivet equal to the proportion of the thickness 
of the metal countersunk to the diameter of the rivet. 

The specifications for highway and electric railway 
bridges compiled by the State Engineer of New York 
read, 


Rivets shall'not be countersunk in any plate whose thick- 
ness is less than one-half the diameter of the rivet. In calcu- 
lating the value of countersunk rivets the effective thickness 
of the plate which receives the countersunk head shall be 
considered as \%4 in. less than the actual thickness of the 
plate for %-in. rivets and as ,; in. less for %-in. rivets. 

A number of railroad specifications make mention of 
countersunk rivets, though often only by a sentence like 
“Countersinking must be neatly done, all holes of the 
same size, and countersunk rivets must completely fill 
the holes.” The Atlantic Coast Line specifies, 

Rivets countersunk on one or both heads will not be 
allowed except where they cannot be avoided. 


The Queen & Crescent Route specifies, 


Rivets with %-in. flat heads shall be preferred to counter-. 


sunk rivets and countersunk rivets shall not be used in ma- 
terial less than ¥; in. thick. Countersunk rivets shall be con- 
sidered to have but half the strength of round-head shop 


rivets. 
The “General Specifications for Steel Structures” of 
the Southern Ra‘lway Co. contains the clause, 


‘No value will be given to %-in. rivets countersunk in 
plates less than % in. thick, nor to \%-in. rivets countersunk 
in plates less than % in. thick. 
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The Scranton & Binghamton Railroad Co. specifies, 

The effective bearing area of pins, bolts or rivets shall be 
the diameter multiplied by 
for countersunk 
omitted. 


the thickness of the piece, except 
rivets when half the countersink shall be 


The Pennsylvania Railroad Co, in its “Standard Speci- 
fications for Steel Bridges” has the provision, 
Rivets with countersunk heads shall be 


three-fourths the value of 
heads. 


assumed to have 
corresponding rivets with full 
The specifications of the Chesapeake & Ohio Railroad 
Co. contain the same clause. 
of building specifications. 
The New York Central Lines specify, 
Field-driven rivets, countersunk 
shall be increased in number 25% over 
headed shop-driven rivets required. 
The effective bearing area of a pin, a bolt ora 
be its diameter multiplied by the thickness of 


except that for countersunk rivets half the 
countersink shall be omitted. 


The Buffalo, Rochester & Pittsburgh Railway Co. and 
the Long Island Railroad Co, have the same provisions. 

The “General Specifications for Railway Bridge Super- 
structure” of the Osborn Engineering Co. contains the 
clause, 


It is also found in a number 


rivets bolts 


full- 


and turned 
the number of 


rivet shall 
the piece, 
depth of the 


In deducting rivet holes to obtain the net section of riveted 
tension members, the rivet hole shall be taken with a diameter 
% in. larger than the undriven rivet for full heads, and 
% in. larger for countersunk rivets in plates % in. or less in 
thickness. 

Where rivets are countersunk the bearing of the head shall 
not be counted. 


Godfrey in his “Steel Designing,” 1913, specifies, 
The shearing or bearing value of countersunk rivets in 
plates % in. thick and over will be taken as one-half the full 


value. Countersunk rivets in plates less than % in. thick will 
not be considered as taking any of the stress 


The specifications of the Isthmian Canal Commission 
for the coaling plants at Cristobal and Balboa contain 
a clause reading, 


Countersunk rivets in metal % in. or less in thickness shall 


not be considered as resisting shearing or bearing. In metal 
%5 in. to % in. they shall be considered as having half value, 


and in thicker plates full value. 

Waddell in his recent treatise, “Bridge Engineering,” 
chapter LX VIII, specifies : 

Rivets with flat heads shall be preferred to countersunk 
rivets; the height or thickness of the flat head shall be 
three-eighths of an inch. 

In important members rivets shall not be countersunk in 
plates of thickness less than one-half of the diameter of the 
rivet. Rivets with flattened heads shall be assumed to have 


only eight-tenths of the strength of rivets that have full 
heads. 


Rute RecoMMPNDBD BY THE AUTHOR 


The rules in the specifications quoted must be followed 
until further experiments are made. The writer gives 


preference to the Pennsylvania Railroad Specifications 
modified .to read as follows: 


Rivets with countersunk heads shall be assumed to have 
three-fourths the value of corresponding rivets with full 
heads, but no value shall be allowed for countersunk rivets 


in plates of a thickness less than one-half the diameter of 
the rivet. 


For rivets with flat heads the writer suggests the fol- 


lowing, being a slight modification of Waddell’s speci- 
fications : 


Rivets with flattened heads of height not leis than three- 
eighths of an inch, or one-half the diameter of the rivet for 
%-in. rivets and less, shall be assumed to have nine-tenths 
the strength of rivets that have full heads. 

When heads are flattened to less than these heights they 
shail be assumed to have the strength of countersuyk rivets. 
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Providing Water-Supply for a 
Large Militia Camp 





SYNOPSIS—lHow the 


previous experience as a unit, laid out a 425-acre 


22nd Engineers, without 


camp site, providing water and sanitary con- 


veniences for 25,000 men, in 44 days. 





The duties of military engineers on active service have 
been a prolific subject for speech and writing, both by 
men who know and by men who do not know. These 
duties for the New York Engineer Corps are exactly 
the same as those of the United States Army Engineer 
Corps, and their scope is stated with brevity and precision 
in the United States Army Regulations. One of these 
duties is to prepare camp sites for occupation by troops. 
How this particular and by by no means simple work 
is done was recently shown by a notable - performance 
of the 22nd New York Engineers—Lieut.-Col. Eugene 
W. Van C. which in little more 
than a month transformed an unimproved state tract into 
a healthful camp capable of supporting a full military 
division, 


Lucas, commanding 


Military leaders are interested mainly in results, or 
at least that is the popular notion. ‘They want a camp 
for some thousands of men ready by such and such a 
date. The task of providing this is put up to the chief 
engineer officer assigned to the division. How it is 
accomplished is the concern of the officer just mentioned 
and not of his superiors, 

The point selected for the summer mobilization of the 
National Guard of New York was an 825-acre state tract 
located near the excessively rural community designated 
Beekman. Camp Whitman, as it was named, is adjacent 
to Green Haven, a stopping point daily for four trains 
of the Central New England Ry., 
land. Here, at 


which crosses the state 


Green Haven Station, the division 


a 
ee 


mS 


FIG. 1. 


ENCAMPMENTS OF 10TH AND 65TH INFANTRY AT CAMP WHITMAN, N. Y. 


quartermaster’s depot was established. The tow: 
Beacon, on the New York Central main line, is 1% 
distant from the camp. . 

Colonel Lucas had been ordered on May 16 to 
the camp ready for occupation by July 9, and on )\ 
19 a detachment of 12 men and two officers can 
Green Haven and established Camp Whitman. On JJ 
18 came the President’s order for instant mobilizat 
of the National Guard, pushing the date of occupa 
forward three weeks and increasing the engineering ( 
culties by several hundred per cent. By June 30 
water-supply was available, and a number of the unit 
were encamped. 

The necessary work divided naturally into four classes: 
(1) Camp survey for determining regimental locatio 
and for laying out systems for water-supply and roads 
(2) the development of an adequate water-supply—t 
most important and absolutely essential work of all; (3 
the development and construction of an adequate road 
system; and (4) the reconnoissance and mapping o! 
61 sq.mi. of adjacent farmland to be used for manew\ 
work during the proposed encampment. Many minor 
problems had also to be taken up and disposed of. 


Camp Survey ror REGIMENTAL LOCATION 


The camp survey was worked out by Lieutenant 
Stockwell and consisted of a stadia survey with 10-ft. 
contours, plotted to a scale of 200 ft. to the inch. 
Lieutenant Stockwell’s work was completed in a thoroug! 
and effective manner, as was demonstrated on several! 
occasions when organizations arriving at the camp with 
out previous notice were promptly located. 

The object of this survey was to determine a sufficient 
area for all the organizations of the division—eacl 
regimental camp to be situated on land free from woods 
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-wamp and below the ridge on which the water tanks 
to be built. The survey covered an area of 
: and served as a general working drawing on which 
locations for each regiment were made. This map 
: also used for laying out the communications general- 
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and for working out the water-supply arrangements. 


TureE WATER-SuPPLY SystTEMS AVAILABLE 
lo obtain water for the camp, it was necessary either 
from rishkill Creek or to wells. The 


Fishkill Creek is used for the water-supply 


pipe it sink 


iter of 
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FIG. 2. 


Beacon, located at the confluence of the creek with 
ie Hudson. It was ngt deemed advisable, however, 
0 trust to surface water for a camp of from 15,000 to 
).000 men; the chances of pollution were too numerous. 
Decision was therefore made in favor of wells. The 
ork was outlined on May 30, and on June 7 the orders 

re placed for the necessary materials for pumping 
‘ation, supply line and tanks. The time between these 
‘tes was occupied in meeting necessary requirements, 
uch as calling for bids and opening them. Previous 
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to June 16, material orders were placed bv the chief 
quartermaster, but after that date by the chief engineer. 
two local 
and water deposits were found at two localities 


The services of well diggers were secured, 
one a 


short distance north of the state road near Green Haven 


crossroads and the other near the western boundary of 
the tract, about 300 yd. south of the state road. When 
first found both deposits were of equal] promise, but the 
second did not develop a sufficient quantity of water 
and was abandoned. The former gave better results and 


was developed by Lieutenant O°Connor until a daily 


RECONNAISSANCE MAP MADE IN THE FIELD BY THE 22ND ENGINEERS OF NEW YORK 


supply was obtained of about 200,000 gal. from five or 
six wells. 

This supply was brought into service on the morning 
of June 29 and constituted the main source for about 
10 days. After a week’s use the gravel pocket had been 
cleared of fine sand and the pipe system of grease, etc., 
and the water was officially pronounced fit to drink. 
This source of supply was never regarded as a satis- 
factory primary source and was replaced by the Carter 
croup of wells, described hereafter, as soon as the latter 
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were available. 
reserve supply. 


The O’Connor group then became a first 
The wells of this group were about 35 
ft. deep, of 6-in. casing, with a 4-in. pipe inside. The 
inner pipe extended down to within 1 ft. of the bottom 
of the casing. No strainers were used, the sand dropping 
into a pipe sump that had to be cleaned several times 
daily. The wells were connected together and worked by 
a plunger pump of Fairbanks-Morse manufacture, which 
had a capacity of 250 gal. per min. It was driven by 
a 10-hp. single-cylinder 4-cycle gasoline engine of the 
same make. At full capacity, the wells had dried. 
Meanwhile an offer had been received from Ralph B. 
Carter, of the Ralph B. Carter Co., of New York City, 
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FIG. 3. REGIMENTAL WATER-SUPPLY LINE 


to make a systematic exploration of the subsurface water 
possibilities of the whole camp site, the method being 
a series of 2-in. wash borings put down at the rate of 
about three daily. The fifth boring, made by Mr. Carter 
on the night of June 27, discovered the water deposit 
later developed as the primary supply for the camp—a 
series of flowing wells tapped at a depth of 45 to 50 ft. 
below about 30 ft. of clay and pronounced by the experts 
of the State Department of Health an absolutely pure 
water. The capacity of this deposit was estimated at 
1,000,000 gal. daily and was utilized to the extent of 
about 250,000 gal. daily, by means of a gang of 15 to 
20 two-inch wells connected at the top. 

sefore the development of the first water-supply and 
just after the President’s call for the National Guard 
the demand for an adequate water-supply became so acute 
that it was not deemed wise to trust entirely to a 
successful development of a subsurface water-supply, 
which is necessarily a slow process. Accordingly, while 
the subsurface work was continued, it was determined, 
on the morning of June 22, to bring in also as a final 
reserve the water resources of Fishkill Creek, estimated 
to provide a minimum supply of over 2,000,000 gal. daily. 
For this surface supply, with the approval of the 
representatives of the State Department of Health, a 
chlorination plant was installed at the pumping station 
on Fishkill Creek. It was never necessary to utilize 
the Fishkill Creek supply, but as the project stands 
there are available three the Carter 
development, brought in on second, the 
O’Connor group of six wells first used; and finally, 
the surface supply from Fishkill Creek. 


sources—first, 
June 28; 


A 50,000-GaL. Woop-Stave TANK ERECTED OVERNIGHT 


Mr. Carter made some further exploration and dis- 
covered an additional deposit equally as good as the 
primary supply and located on the western edge of the 
state land near the railroad track. It is estimated that 
a sufficient water-supply for 100,000 to 200,000 men can 
readily be obtained at this location, Water requirements 
are estimated on the basis of 20 gal. per man per day. 

The project included the erection of two 50,000-gal. 
tanks, of which only one was built. It is a wood-stave 
tank 20 ft. high by 22 ft. in diameter. The site decided 
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upon for it is on the top of a hill, requiring a }is; 
160 ft. from the water main. The foundations ¢«) 
of four concrete piers 414 ft. deep, 20 in. wide at 
bottom and 18 in. at the top. Concrete for the 
pier was mixed by hand, native sand and gravel of fs 
good quality being used. A pat test of this con 
gave poor results. Foraging unearthed a small tum 
or hand mixer, owned by a farmer, about 8 mi. dis: 
from the site. This was obtained, repaired by the |. 
blacksmith, belted to a 414-hp. gasoline engine. 
turned out 20 batches an hour. The foundations 
placed by a gang of 12 men. Foundations were 
placed for the second 50,000-gal. tank. 

In the course of the foundation work, materia] 
the wood tank arrived and was stored on a hill near 
With apparently unskilled labor the tank was erect 
in 36 hr., the last 16 of which were consecutive 
at night. This work included building a scaffold 
putting on the hoops, which came four sections to { 
hoop. Power lights, or gasoline flares, were used 
night. Corporal Fogarty, a former chief petty office: 
in the United States Navy, was in direct charge of th, 
erection, under the supervision of Lieutenant Bregenz 

The main and distributing system aggregates mor 


; 
than 10 mi. of piping. The mains are 6-in. “Universal” 
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FIG. 4. LAYOUT OF WATER MAINS AT CAMP WHITMAN 
pipe, furnished by the Central Foundry Co., of Newark, 
N. J., while the laterals are 4-in. “Universal” and 4-in. 
wrought iron. The distributing lines vary from this size 
to 34 in. The piping for the most part is laid in 
trenches and has about 1 ft. of cover. A 3-in. line to 
the base hospital and 69th Infantry was an emergency 


job and was laid on top of the ground. It is over 2,00" 
ft. long and was laid complete in one afternoon by work- 
ing parties from companies A, B and D, 22nd Engineers. 





Vig, 3 shows the water requirements for a regiment 
amp. Inside the area occupied by the unit there 
ist be fifteen 1-in. faucets, so that each company has 

rucet: and there is one for the machine-gun detach- 

nt and another for the kitchen. There is a faucet 

-the noncommissioned staff and hospital corps, and one 

- officers. Each regiment is provided with a shower- 

ith house having 18 outlets. 

[he water-supply system was laid out by Lieut. J. 
i. Baker, and its installation was under his immediate 
-upervision as special assistant to Colonel Lucas. It was 
through Lieutenant Baker that the valuable codperation 
was secured of Westinghouse Church Kerr & Co., by 
whom he is employed in civil life. 

Lieut. M. H. Gray rendered important service as 
quartermaster and in many special ways, being the only 
officer besides Colonel Lucas who was connected with 
the work from start to finish. 


Time ONLY FoR EMERGENCY ROoADWORK 


Previous to the arrival on June 20 and 21 of 


the 
22nd Engineers as an organization the available force 
(15 to 50 men) was too small to undertake roadwork ; 
but on June 22 the roadwork was assigned to the first 
battalion, and a good start had been made when, on 
June 24, the first battalion was ordered mustered into 
the United States service. Thereafter it was not possible 
for the regiment to do any further roadwork other than 
of an emergency nature, as its entire available energy 
was required on the development of the water-supply 
system up to the time of its muster into the United 
States service and departure for the Mexican border. 

While there was little opportunity for road building 
or repair, there was a certain amount of widening to be 
done before freight could be passed over the road from 
the railway station. One of these jobs was completed 
from the Green Haven post office toward the station— 
a distance of 400 ft—in 11% days. The principal re- 
quirement of such work is adequate drainage. 

The work was done by hand, the tool ratio being 2 
shovels to 1 pick, a gang of 100 men being used. Among 
the men were discovered two highway inspectors, and 
these were placed in charge of sections, the corporals 
handling the subgangs. 


The work was carried on by 
three classes of men. 


The excavating gang constructed 
side ditch and shoulder, while rock layers lifted stones 
from a wall along the road and placed the larger of 
these as edging. The smaller stones were used to build 
up the road and shoulder and to line the ditch, thus 
providing blind drainage. A casting gang disposed of 
the excavated material, which, being principally of sand 
and gravel, was used to fill the interstices in the stones 
ind as a preliminary binder. Two gravel teams spread 
zravel to a thickness of 2 in. over the top. 


RECONNAISSANCE WorkK 


On June 4, four field parties were organized, each 
umprising a topographer and an assistant. The function 
these parties was to make a reconnaissance survey 
for the control of the elaborate topographic map, repro- 
‘uced herewith (Fig. 2). In assigning daily work to 
parties the maps of the United States Geological 
“urvey were found extremely useful, but their scale was 
small to allow them to serve as military maps. The 
utrol map was constructed on a scale of 3 in. = 1 mi., 
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LIEUT.-COL, E. W. VAN C. LUCAS 


and showed roads, fields and houses. The plane-table 
method was used, and the work went on rain or shine, 
water having no injurious effect upon the thin sheets 
of celluloid used in place of sheets of paper on the 
sketching boards in wet weather. The topography of 
Camp Whitman and vicinity is uneven; there are moun- 
tains, plains, woods and farmhouses. The topographic 
party taking the mountain section used an aneroid; the 
other parties took elevations with tapes and a balanced 
clinometer. The work of the day was closed in every 
night on the control. Corp. F. O’Brien deserves special 
mention as he made the high record, sketching 12 mi. 
of road in one day. The control points were along the 
road radiating from Green Haven as a center. The 
control map was finished in five days, of which four were 
rainy. The work was organized 
Lieut. C. E. Bregenzer. 

Lieut. H. L. Mellen took hold of the work on June 
13, filling in the topographical data, shown in Fig. 2. 
This work proceeded for six days without any special 
haste, when the rush order came. At once 15 to 20 
parties were sent out, and the entire 64-sq.mi. area had 
been thoroughly mapped in four days. 

The map was finished in five days, requiring the 
equivalent of 72 parties—that is, 18 parties per day for 
four days and one day’s work in the office at the end. 

The work of the engineers also included laying out 
the necessary spur tracks, three in number, for the 
service of the quartermaster’s depot at Green Haven 
station. This layout was made by Lieut. M. H. Gray, 


working with the engineers of the Central New England 


and conducted by 
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FIG. 5. 22ND ENGINEERS PREPARING WATER-SUPPLY AND ROADS AT CAMP WHITMAN, N. Y 


A—Loading pipe for water mains. B—Laying §-in. “Universal” in shallow ditch. C—Building foundations for 50,000- 
gal. wood-stave tank; hand mixer at work. D—Pumping plant of 6-well secondary supply. E—Repairing road, using stones 
from an adjacent wall 


Ry., and the work itself was done by the railway company. case. On one occasion 2,500 ft. of 6-in. pipe ‘arrived 
Deliveries of material were at first slow, but after from Newark 2414 hr. after placing the order by tele 
the working organization had been established and phone, and in another case a 60-hp. gasoline engine and 
the placing of orders taken over from the Quarter- a two-stage centrifugal pump were received from Aurora. 
master Corps by the Engineers, the reverse was the IIL, by way of Chicago, in 30 hr. 
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he actual work of preparation of the camp site began 
it May 22, after the establishment of the camp, and 
: month the detachment was small (15 to 50 men) 
| its personnel constantly changing. After June 21 the 
tire 22nd Engineers was available until the muster-in 
the battalions, and assistance was also furnished by 
69th Infantry and the 2nd Infantry. As a rule, 
engineers carried the water mains to each.camp, and 
interior piping was laid by each regiment for itself. 
Material assistance was furnished by the State De- 
partment of Health through Chief Engineer Horton, 
Assistant Engineers Sanborn and Chase and Dr. Van 
Winkle: by the State Department of Highways through 
\ssistant Engineers Waite, Bixby and Howe. 
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Goose Lake Valley Irrigation 
System, Oregon 


By Kennetu A. HeEron* 


The Goose Lake Valley in south central Oregon con- 
sists of about 60,000 acres of agricultural lands sur- 
rounded on the east, north and west by the high Sierra 
Nevada range and foothills. Originally covered with a 
thick growth of sagebrush, in later years a small area 
has been cleared for farming purposes and a_ limited 
portion of this, in wild hay, has been irrigated from the 
several streams flowing to the lake. 

Seven years ago the Oregon Valley Land Co. projected 
a reservoir and canal system that would supply water 
for irrigation purposes to practically all the irrigable 
lands in the valley, and construction that has since been 
accomplished by that company and its successor, the 
Goose Lake Valley Irrigation Co., has advanced to a 
stage that insures its completion in the near future. 
The system consists of a reservoir formed by a dam on 
Drews Creek, the North Drews canal, the South Drews 
canal and various laterals. 

During a period of 15 yr. the annual precipitation 
has not averaged more than 14 in. Of this 80% falls 
in September to May, when of little value to growing 
Crops. 


Nortu Drews CANAL AND STRUCTURES 


Beginning just below the Drews Dam (Fig. 1) the 
North Drews canal runs along the steep caion sides 
' mi. before it reaches the west edge of the valley and 
turns north and skirts the foothills for 30 mi, 
posed extension is shown on the map. 

The reservoir outlet tunnel is located on the south 
side of the creek about 16 ft. above its bed. The canal 
is catried over the cafon by a 12x7-ft. timber flume 
with a capacity of over 700 sec.-ft. After leaving this 
‘lume the canal is located in two places through an earth 
ind gravel formation for short distances, and for the 
mainder of the distance along the cafion side the canal 
carried through rock cuts and timber flumes set on a 
ile shelf cut out of the rock. Five of these flumes 

built. One of them is shown by the view, Fig. 2. 
‘o avoid a long solid rock cut in one place tunneling 
as resorted to for a short distance at a point about 

mi. below the dam. After leaving the cation there 
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Here another 
large timber flume is employed to avoid the necessity 
of a long canal through difiicult material. Flume 600 
(Fig. 3) as this is called is 8x514 ft. in section and 900 
ft. in length, 


are no structures of importance for 7 mi. 


Beyond this point the canal capacity decreases gradual 
ly and a number of semicircular steel flumes (Figs. 3 
and 4) are constructed. The 
Cottonwood Creek and is 9.6 ft. 
ft. in length. 
of heavy timbers. 


these crosses 
2.100 


largest of 
in diameter and 
It is supported on piling and framework 
All of the steel flumes on the system 
have flaring intakes of flume metal and concrete outlet 
structures. 

A timber-lined tunnel 900 ft. long just west of Cotton- 
wood Creek was built instead of a 21%-mi. canal around 
a high ridge. (See Fig. 3.) 


Soutu Drews Cana AnD LATERALS 


On account of the topography of that portion of the 
valley south of Drews Creek the elevation of the south 
canal is about 75 ft. the north and the 
former heads on Drews Creek about 2 mi. below the 
dam. It follows the creek on the north side to the point 
where the higher canal leaves the cafion and then turns 
in the opposite direction (Fig. 1.) 
of sections of timber flumes, solid rock cuts, masonry 
walls and earth and gravel cuts. Where the canal turns 
south and crosses Drews Creek a semicircular steel flume 
6.4 ft. in diameter and 575 ft. long, on a wooden sub- 
structure, has been built. Seven other creeks and de- 
pressions are crossed by flumes of this kind. 


below canal 


The canal consists 





FIG. 2. TIMBER FLUME, NORTH DREWS CANAL 
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FIG. 3. DETAILS OF WOOD FLUME, STEEL 


NORTH 





Work has been in progress on the main canals since 
1910. In 1914 the north canal was completed and in 
1915 water was first turned into the south canal. 

Prior to the summer of 1915 only two short laterals 
had been constructed for distribution purposes. 
then main laterals have been located to irrigate all of 
the territory on the west side of the lake and during the 
spring of 1916 construction was pushed as fast as pos- 


Since 


sible in order to deliver water to as large an acreage as 
can be irrigated: this season. It is hoped that by fall 
all parts of this area will be within striking distance 
of a lateral. 

All for the dam, flumes and other 
structures on the canals has been milled by the company 
at its mill near the Drews Dam. On account of poor 
facilities for bringing in material from Alturas, Calif., 
a distance of 65 mi., at the time most of the work was 
done materials for construction purposes were limited to 
timber and cement at a very high price. Later the 
Nevada, California & Oregon Ry. was extended to 
Lakeview from Alturas, and this has made possible the 
use of such other materials as are necessary. 

The company’s own telephone lines extend to the 
principal points on its irrigation system. Most of the 


the timber used 





FIG. 4. 


COTTONWOOD CREEK STEEL FLUME 
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Timber=-Lined Tunnel 


ON TIMBER BENTS AND TIMBER-LINED TUNNEL, 
CANAL 


lines consist of No, 9 galvanized wire strung on poles 
175 ft. « to ¢ Eight-foot cedar stubs are set from 
3 to 4 ft. in the ground and 18-ft. pine posts are wired 
to these. 


° 
ee 


New Boulevard Overlooking 
San Francisco 


The Twin Peaks Boulevard in San Francisco. 
froma scenic standpoint the most notable road on thi 
San Francisco peninsula, is now rapidly nearing comple- 
tion. It starts at the intersection of St. Germain and 
surnett Ave., ascends and encircles near their summits 
the two hills known as Twin Peaks, at an elevation of 
825 ft., and thence descends to terminate in Corbett Ave. 
at a point about 900 ft. distant from the westerly boun- 
dary line of the San Miguel Rancho. 

The roadway consists of an asphalt pavement 25 ft. 
wide, with a 7 ft. 6 in. rock shoulder adjoining it on 
‘ach side, giving a total width of 40 ft. The pavement 
is composed of a concrete base 6 in. in thickness, cov- 
ered by a binder course 11% in. thick and a 1 in. asphalti: 
wearing surface. Before constructing any pavement, the 
subgrade was thoroughly compacted by rolling with a 12- 
ton road roller. 

Surface drainage is carried off by 12-in. corrugated 
steel culverts, encased in concrete, underlying the road- 
way at required points. Water collecting in side ditches 
is discharged into concrete inlets and thence through the 
culverts. A guard rail, consisting of two 2x6-in. sur- 
faced pine rails nailed to 6x6-in. surfaced redwood posts 
8 ft. apart was constructed in the shoulder adjoining th: 
fill side of the roadway. 

The contract for the construction of that section o! 
the boulevard extending from St. Germain Ave. through 
the City Reservoir site was awarded in 1915, to Eaton 
& Smith, for the estimated sum of $24,058. This por 
tion of the boulevard is approximately 2,800 ft. long ani 


new 
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FIG. 1. LOOKING NORTH ON TWIN PEAKS BOULEVAR 
RICHMOND DISTRICT AND 
its construction necessitated the excavation by steam 


shovel of approximately 30,000 cu.yd. of rock and earth, 
the construction of 70,000 sq.ft. of pavement and 2,730 
lin.ft. of guard rail. 

The maximum grade on this section of the boulevard 
is 9% and the sharpest curve has a radius of 60 ft. The 
roadway on curves is superelevated to insure safe and 
asy riding, the maximum superelevation on the curve 
mentioned being 14 in. 

One of the most notable features of the boulevard is a 
curve forming a full semicircle or horseshoe, 3,173 ft. 
in length, with a center line radius of 68 ft. To elim- 
inate accidents on this curve, 3,000 cu.yd. of rock were 
excavated in the the horseshoe to 
vive a clear and unobstructed view across same. 

The contract for the second section of the Twin Peaks 
Boulevard, extending from the City Reservoir site to 
Corbett Ave., was awarded on Sept. 20, 1915, to F. R. 
Ritchie & Co., for the estimated sum of $54,745. This 
unit of the boulevard is about 7,900 ft. long, 6,821 ft. 


interior core within 





FIG. 2. 


LOOKING SOUTH ON FIGURE EIGHT 
OF TWIN PEAKS BOULEVARD 
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ci ee DE 


D, SAN FRANCISCO. 
PRESIDIO IN 


RESERVOIR 
DISTANCE 


IN FOREGROUND, 

of this being built on an acquired right of way. The 
contract included the excavation of approximately 6,500 
cu.yd. of rock and earth and the construction of 202,121 
sq.ft. of pavement, 960 lin.ft. of 12-in. culvert and 8,000 
lin.ft. of guard rail. 

For fills 
the excavated material was placed in the piles by means 


Excavation was performed by a steam shovel. 


of scrapers and dump wagons and thence rolled in layers 
by a 12-ton road roller. 
roadway is 60 ft. deep. 


One of the fills underlying this 

The surface of the side hills 
underlying the fills was thoroughly plowed before plac- 
ing any material for fill. 

An unsurpassed view of the City of San Francisco, the 
Pacific Ocean, Bay, Marin and Alameda County hills is 
obtainable from the summit of the boulevard. 

The work has been done under the direction of 
M. O'Shaughnessy, City Engineer of San Francisco. 


x 
Sir) 


M. 


Widening Japanese Railways to standard gage has recently 
been announced in press dispatches as likely soon to be under- 
taken. The basis for this report is probably a recent public 
speech of the Premier of Japan, in which he announced him- 
self as strongly in favor of the change of gage. From offi- 
cial “Engineering News” ascertained that no 
early action in the matter is likely. The subject is still under 
discussion pro and con, as it has been for half a dozen years 
past, and the Japanese Parliament has made no appropriation 
for the work. The Imperial Railway Bureau, which operates 
the government railways of Japan, has been urging th 
widening of the gage to standard for six years past. In build- 
ing all new bridges, tunnels, etc., during that time it has mad 
them wide enough for standard-gage rolling stock. The larg« 
expense involved in the change of gage, however, causes wide 
spread opposition to the plan, its opponents urging that the 
increased traffic could be more economically handled by steam- 
ers than by rail, nearly all the important cities of the Empire 
being on tidewater. They also urge that if a change of gage 
were made it would be necessary at the same time to expend 
a large amount in cutting down grades and reducing curva- 
ture. The difficulty in raising capital on account of war con- 
ditions and the high prices of engineering materials, rails, 
etc., will have its part in delaying any definite action on the 
change of gage. 


sources has 
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Contractor talks on night work—Heaviest concrete girder in Philadelphia poured in three lifts—Pulling sheetpiles with. 
locomotive crane and with hammer—Two-ton traction derrick weighing but 10 tons—World’s tallest piledriver 


Cost of Night and Day Work 
By H. B. Witirney* 


The editorial in Engineering News of Aug. 17 on com- 
parative cost of night and day work brings to mind the 
experience of 30 years on double shift, covering several 
kinds of construction work. IT was employed on river 
and harbor-improvement work for eight years, operating 
single shift, and was a licensed master of steam vessels 
for the Mississippi River and tributaries, and a pilot on 
the upper Mississippi River. Thus T had some acquain- 
tance with night work through piloting, and was versed 
in the difficulties of that kind of work before I 
called upon to operate day and night continuously. 

My first experience was during 1886 in connection 
with dredging for the United States Government, as cap- 
tain and pilot of a towboat handling scows. I expected 
to do nearly as well at night as on the day shift; but 
I found that the nights were more calm, and every month 
averaged a small per cent. better at night than by day, 
when high winds caused slow handling of the scows. 

On dam and shore-protection work the force was on 
duty during the day only. Nights were devoted to de- 
livering the empty barges at various quarries and brush 
camps and bringing loaded material to the dam. The 
day shift handled short tows and delivered barges to and 
from the dam. We always got as good service from the 
night work as from the day work, but arranged our sched- 
ule to suit the conditions. 

I have handled betterment work on railways with double 
shift, and the same conditions exist; that is, the work 
must be picked for the night crew. There is no profit 
in night work unless the conditions are such that the 
night force can be favored. For opening up a_ borrow 
pit and fill, plans should be so made that the night force 
will have a clean dump and small crew. Then 100% 
efficiency can be secured. The day force will raise track 
and do all work requiring hard labor. 

On drainage work, where kerosene lamps and torches 
were used we usually averaged 80% efficiency at night. 
With electric lights there is very little difference in the 
two shifts, provided the day shift is careful about mak- 
ing repairs, so that the night crew will not meet with 
accidents from breaks caused by not being able to see 
loose bolts, ete. I have before me the daily reports of a 
dredge operating day and night. The record shows the 
following progress in length of ditch: 


was 


Aug. Day, Ft. Night, Ft. Aug. Day, Ft. Night, Ft. 
1 190 150 7 160 140 
2 190 190 8S 100 150 
3 190 200 9 30 110 
4 190 150 10 160 300 
5 150 150 11 160 210 
6 (Sunday; crews changed shifts) 


The day crew consists of three men, besides one to 
boat coal and a cook. The night crew has three only, 
the coal man and cook not being necessary. The day 





*Contractor, Emmetsburg, Iowa. 





crew attends to repairs and all extra work. These fi: 
ures show that the day crew cut 1,520 ft. of ditch an: 
the night crew 1,750 ft. The ditch is 6 ft. wide in th 
bottom and from 7 to 13 ft. deep, with 1 to 1 slopes. Th 
300-ft. run of the night crew was cleaning up the bottom, 
the day crew having moved the dredge back for them. 

My experience is that a man cannot stand up to night 
work and perform hard labor and give the value on his 
services that he can on day labor. Bright, active men 
can give 100% efficiency at night if the work is proper) 
laid out for them, My’ steam shovels gave just as goo 
results at night as by day. Train ‘service was about 90% 
value at night. The dump gang was just sufficient to 
dump from trestle or raised track. I avoided all shov- 
cling as far as possible. 

A crew working single shift will generally handle more 
than half the material that a double crew can put out, 
but with overhead expense and other incidentals the cost 
per cubic yard excavated is less with double crew than 
with single crew. Every job has its own peculiarities 
and its own average of relative cost of night and day 
work. The work mentioned above is from a 1-yd. dredge. 
[ find better results from night crews on larger dredges. 
Much more depends on the comforts furnished a night 
crew than a day crew. They must be well fed and have 
good sleep to get high efficiency. A contractor at or 
near a city loses control of this feature if the night crew 
board themselves. But night work pays if taken in hand 
properly and if conditions are fair, and it pays better if 
favored by the plan of work giving the difficult part to 
the day shift. 


a 


Deep Concrete Girder Poured 
im Three Lifts 


sy Louis MUHLHAUSEN* 

A 57-ton concrete girder spanning 42 ft. has been 
built in the new Stratford Theater, Germantown Ave. 
and Venango St., Philadelphia, to span the proscenium 
opening. The girder is 24 in. wide by 100 in. deep. 
It was built by Ketcham & McQuade, contractors, of 
Philadelphia. 

The reinforcement comprises twelve 114-in. square 
rib bars (half of them bent) and two 1-in. square rib 
bars, bent. The vertical reinforcement comprises 34 
1%-in. round stirrups. There are also six 14-in,. square 
rib bars as horizontal side reinforcement, three on each 
side in the depth of the girder. Slag concrete was used 
for the girder. 

This construction is especially interesting because it 
is the first reinforced-concrete proscenium girder in any 
Philadelphia theater, all others being steel plate girders 
fireproofed with concrete. Its weight exceeds by nine 
tons any existing concrete girder in the city. 





*Engineer to Ketcham & McQuade, Contractors, 1029 Brown 
St., Philadelphia, Penn. 
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37 \ Forrns for A plain box form was built. as sketched in the draw 
; j No jo Proscenium . ry ' . . 
Jk }, & Wre Oirder Ing. hie stirrups were placed in the form, then two 
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& a 426% pa ~ ones ‘ o 
URS } Se =) ‘Kx 7 stirrups. Che 1 In. slide bars were then also wired to 
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5’ vertically > : ‘ ‘ 
| ; i Pouring the concrete was done in three installments. 
i yt ee A tower about 100 ft. away spouted the concrete directly 
Os so’ | BBX 100 a ah ss 
} ‘ ot Concrete, into the form. The f rst few batches were made with 
i nV! >_ \/7/8 sa. in. > } . 4 P 
</ 2 | Stee/ fine slag—about %<-in.—and were mixed very wet. After 
, 2 Stee 
a ————— the | - of t} ; ' ] 
& the top laver of the tension steel was covered, the slag 
| Q 4?’ . ’ oe 1 
ay y was changed to %/4-N. material. Phe pouring continued 
‘ 64 oe 
¥ tirrup to a depth of 3 ft. 
o/ s wee . ° ° 
§ g At this time the concrete was diverted to another part 
Ay |i2 . . 2 ¢ ’ . 
Vio 5 of the roof, so as to allow the 3 ft. of concrete in the 
| WS ~~ ryr ? ° 
| | iia —,; girder to set partially. Then the second lift was added, 
‘ | zc. Dae a ain litem and after a similar interval the third. The one day 
’ L : ; ; . 
Stone f work completed the girder and the adjacent roof sections. 
concrere 4 
LARGE CONCRETE PROSCENIUM GIRDER, AND 


RELIEVING ARCH OVER 

A relieving arch had to be built over the girder under 
the provisions of the Philadelphia building law. This 
is a plain brick arch, but it was complicated a_ little 
by the fact that the line of action had to avoid the stage 
door. The arch was made of such rise that the weight 
of the blank wall between proscenium opening and stage 
door brings the line of thrust down and keeps it in the 
solid brickwork at a distance from the 


safe opening. 


FIG. 1. BYERS’ “AUTO-CRANE” CN A MUNICIPAL ROAD JOB AT FLINT, MICH. 


Contractor’s Traction Derrick 


A traction derrick has been built that will find emplov- 
ment by contractors of almost every description. It weighs 
19.500 Tb.. and dimen- 


sions that bring it within railway and highway clearanc 


has a lifting capacity of 4.000 Ib. 
so that it will travel almost anvwhere a motor truck can 
go. In addition to its work as a derrick it can be equipped 
with a bucket for excavating or unloading and can spo 
cars by means of a winch-head. 


— 
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The four-wheeled car body is 17 ft. 4 in. 
ft. wide, with a 15-ft. 4-in. shinies se and a height from 
ground to top of A-frame of 12 ft. Either a Y%-yd. clam- 
shell or a 12-ft. orangepeel can be used at the end of a 20- 
{t. boom. 


long by 61% 


The forward or propelling wheels are 38 in. in diameter 
with 10-in. face and 34-in. tires. On these wheels are 
sprockets driven by a heavy steel pintle chain. ‘There is 
differential. The steering wheels are 30 in. in 
diameter and are mounted on a pivoted axle and steer 
by handwheel and worm. An emergency hand brake is 
provided. The wheels are drilled for attaching — if 
desired. The propelling speed forward or reverse is 
200 ft. per min. 

The machine is built with three power friction drums 
for use with clamshell or orangepeel. Where the outfit is 
used only as a derrick, the same frame is employed with 
but two power drums, space being provided for a third 
drum, so that the extra drum can be added in the field, if 
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26-FOOT BOOM 





FIG. 2 


BOOM 
ANGLES OF 


HEIGHT AND RADIUS AT 


BOOM OF BYERS’ 


DIFFERENT 
“AUTO-CRANE"” 


desired. 
cab. 

The boom is an 8x10 stick having a three-rod steel truss 
the full length. If the contractor desires a bucket to be 
furnished with the outfit, he should describe the general 
character of the work on which it will be used. For 
sand, gravel, screenings and similar loose material almost 
any light standard bucket is satisfactory, but with crushed 
rock, slag or other large or heavy materials it is import- 
ant to have a high-powered bucket, in some cases fitted 
with teeth. The manufacturer, the John F. Byers Ma- 
chine Co., of Ravenna, Ohio, guarantees one round trip per 
minute of boom and bucket. 


Housing is provided in the form of an all-steel 


"9 
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Centrifugal Pumps Dispose of 
Quarry Waste 


The disposal large amounts of quarry screenings 
(54 in. and smaller) constitutes a troublesome problem 
at a number of crushing plants. The Upper Hudson 
Stone Co., Marlborough, N. Y., has devised an unusual 
method for wasting this material. It is pumped from a 
sump to marsh lands. 

The plant is situated on the west bank of the Hudson 
River, its screenings storage being not more than 150 ft. 
from the water. Under the tracks of the West Shore 
R.R. and extending from the river to the plant is an old 





NGINEERING 








N E W S Vol. 9 No. 1] 














tunnel about 5x5 ft. in cross-section. A centrifugal piu 
was placed in this tunnel, as shown in the sketch, dra 
ing water from the river and discharging into a cover 
sump or cistern, 6x6 ft. in plan by 8 ft. deep. The was 
screenings are chuted to the top of this cistern, bei: 
dumped inside through a sliding trap controlled by 
handle, as illustrated. When the door is slid open, 1 
screenings fall through a canvas bag into the water, 
shown. This arrangement, in addition to eliminating t 
usual dust, is also quite flexible. 

The mixture in the cistern contains about 15% solid 
and is pumped out and wasted by means of a second pum 
































HOW QUARRY SCREENINGS ARE WASTED AT UPPER 
HUDSON PLANT 


outside. A maximum of 45 yd. per hr. can be handled. 
An 8-in. spiral riveted asphalt- dipped discharge pipe has 
been used with very good results in handling this abrasive 
material. 

Each of the pumps has a capacity of 1,050 gal. per 
min., and the swamp is 1,800 ft. distant. This arrange- 
ment was worked out by Anderson Dana, of the Upper 
Hudson Stone Co., and R. L. Sites, of Brown & Sites 
Co., 30 Church St., New York City. 

Insulating a Concrete Floor 

Under Boilers* 





Two new boilers were installed on a reinforced-concrete 
floor. After being used for a short time cracks were 
noticed in the concrete, caused by expansion due to 
the excessive heat. A little later a brick wall that sep- 
arated the two boilers had to be taken out because the 
heat was so intense that the wall started to give way. This 





*Reprinted from “Power,” Sept. 5, 1916. 
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il] was 34 in. thick, with outer layers of firebrick and 

e interior of common brick, and rested on the concrete 
joor. The concrete under the wall was found to have 
egun to dehydrate. On taking up some of the insulation 
minder the combustion chambers, which consisted of a l-in. 
layer of 85% magnesia over the concrete, two layers of 
ommon brick and a top layer of firebrick, it was found 
that the magnesia had become pulverized and the concrete 
dehydrated on the surface. 

Asked to suggest some method of overcoming the dif- 
ficulty, the Ferro Concrete Construction Co., Cincinnati, 
Ohio, proposed the method shown in the accompanying 
The method depends for its protection 
largely on the circulating air space between the combus- 
tion chamber and the floor, and in the separating wall. 
Holes were punched through the outer wall to allow the 
outside air to enter, pass under each boiler setting and 
up through the slot in the center wall. 

This air space under the boiler setting was formed by 
inverting 214x21x,°;-in. steel tees, placed the length of 
a brick apart, and held up by pieces of hollow brick 2 ft. 
apart. The tees were covered by a layer of hollow brick, 
thus forming an air space above the brick. The surface 
of this brick was flushed with a sealing of clay, which was 
covered in turn by two layers of 14-in. asbestos board, 
section BB. Over the board was placed a 3-in. fill of 
cinders, a layer of firebrick and another 3-in. fill of cin- 
ders. Under the brick wall, the air space was formed by 
placing the two lower layers of brick as shown in section 
AA, leaving air spaces between the bricks. When the 
wall itself was replaced, it was built of firebrick. 

The boilers have now been in operation for some months 
and no further trouble has been experienced. A vigorous 
current of outside air is constantly drawn through the 
air holes. The roof of the air space formed by the hollow 
brick is pretty hot, but the bottom formed by the con- 
crete has a temperature of about 250 deg., as measured 
by a pyrometer at various points. This temperature is 
not high enough to do any damage to the concrete. 


cross-section. 
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Locomotive Crane on Trestle 
Pulls Coffer-Dam Piles 

The piers of the Susquehanna River Bridge of the 

Philadelphia & Reading Ry., at Milton, Penn., were built 

in steel sheetpile coffer-dams 20x40 ft. in plan, about 


38 ft. deep with about 10 ft. penetration in the sand of 


the river bottom. 





FIG. 1. COMPLETED PIER COFFER-DAM FOR READING 
BRIDGE AT MILTON 


ENGINEERING 


NEWS 


509 





FIG. 2 


LOCOMOTIVE CRANE PULLING SHEETPILING, 
MILTON, PENN 

The concrete was placed from a timber working trestle 
built along the line of the bridge. When the piers were 
completed, it was decided to recover the piles by means 
ofa MeMyler locomotive crane already on the job. Fig. 2 
shows this work in progress. No serious difficulty was 
experienced, and the piling was recovered at a low cost. 

This was*an excellent opportunity to use an inverted 
steam hammer, but the most suitable make of hammer 
for this service was not on the job. The Robert Grace 
Contracting Co. built the piers and pulled the coffer-dam 
sheetpiling. F. P. Kemon was superintendent. 


World’s Tallest Piledriver 
for 115-Ft. Piles 


The new Southern Pacific general-office building 
bounded by Market, Steuart and Spear St., San Fran- 
cisco, requires in the foundation work approximately 
2,500 piles 115 ft. long, driven until the heads are 15 ft. 
below street level. For this work, the Healy-Tibbitts 





TALLEST PILEDRIVER PUTTING 130-FT. PILES 15 FT 
BELOW STREET 
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Construction Co., contractors for the foundation, have 
built, and now have in operation, a piledriver believed 
to be the tallest on record. It is 133 ft. from the bottom 
of the sill to the top of the headblock. A second driver 

a duplicate of the first—is in course of construction, and 
will be in operation in a few days. 


Coffer-Dam Piles Easily Pulled 
by Inverted Hammers 

The 

densing-water tunnels at the new power house for the 

suffalo General Electric Co. requires 344 tons of steel 

sheetpiling in 35-ft. lengths for coffer-dams, 


construction of the intake and discharge con- 


This piling 










































PULLING SHEETPILES 





AT BUFFALO 





an inverted 
This hammer weighs 5,000 
lb. and is shown pulling in the accompanying view. The 
work is done by the Stone & Webster Construction Co. 


driven and redrawn several 


MecKiernan-Terry hammer. 


Was times by 


a Mr 
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Spot Test for Purity of Creosote Oii—The absorption spot 
test for the purity of creosote oil is defined by Homer Cloukey, 
of the Forest Products Laboratory, Madison, Wis., as fol- 
lows: “Allow six of the sample of oil to fall upon 
the surface of clean, white blotting paper. If tar, carbon or 
dirt is present it is very easily observed, as it quickly seg- 
regates at the center. The paper should be laid away in a 
flat position for a few hours in a place free from dust. If 
then examined, foreign matter will be observed in a distinct 


drops 


zone in the center of the spot; the outer zone will very 
readily indicate the character of the oil.” In order to es- 
tablish some idea of the sensitiveness of the test for tar, 
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arbon or dirt in creosote oil and to make it fairly quant 
tive, Mr. Cloukey made a of six 
creosote oil and adding to it in 
amounts carbon in the form of lampblack. 
series obtained showed an increasing density of the 
carbon ring in the center of the spot as the amount of 
lampblack increased, and further indicated that 
amount of carbon so small as 0.005% is easily shown by 
test. In percentages greater than 0.5%, however, the am 
of foreign unknown sample would be dif! 
to determine by comparison. The admixture of tar to ecreos 
oil in actual can be roughly estimated by the 
and density of the inner zone and the general character of 
spot The heavy tar does not diffuse with the rapir 
as that of the lighter creosote. The absorption spot test 
been adopted by the Diesel Engine 
England for the examination of 
type of engine.—Thomas F 
Ind. 


series tests using car! 
definite gradu; 


The results of 


free 


was 


matter in an 
practice 
same 


Users Association 


used for fuel in 
Murphy, Republic Creosotinge « 


oils 


Indianapolis, 


Vehai Happened to a Brick Pavement without a 
foundation or adequate underdrainage, when it was subject: 
to a few days’ traffic of a 7-ton motor truck loaded with 
paving brick, is shown in the accompanying illustration of 


concret 


BRICK-PAVED STREET IN MORGANTOWN, W. 
UNDER MOTOR-TRUCK TRAFFIC 


VA., 











street in Morgantown, W. Va. Unfortunately the city has 
many miles of pavement similarly constructed.—C. S. Pratt, 
Morgantown. 


Repairing Damaged Oil Tanks—Twelve oil tanks 30 ft. 
long by 10 ft. in diameter that had been badly damaged by 
explosions during a fire were recently repaired by the John- 


son & Barry Steel Co., North Birmingham, Ala. The tanks 
















ONE OF THE DAMAGED TANKS BEFORE AND AFTER 
REPAIR 


were completely cut apart and straightened out, the rivets be- 
ing removed by “rivet busters,” and then the plates wer 
riveted again. Information of this job is furnished by the 
Chicago Pneumatic Tool Co., whose tools were used. 
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Sewer-Gas Effect om Sewers 
Needs Investigation 


The possible disintegration of concrete in sewer arches 
nder the action of sewer gas is the subject of contro- 
versies of infrequent but insistent recurrence. The very 
sreat preponderance of concrete sewer structures abso- 
lutely unharmed by any such action would make almost 
negligible the few cases where decomposition has been 
reported, were it not for the fact that all too frequently 
emphasis is laid on the actual case rather than on its 
rarity. There has been a tendency to follow this course 
in the ease of the Chicago stockyard sewer, which is the 
subject of an article on another page of this issue. Con- 
siderable local publicity has been given to the case, and 
it is probable that the commercial interests in competi- 
tion with conerete will, with business sagacity, endeavor 
to bring it to the attention of as many engineers as 
possible. For that reason we have thought it worth while 
to present the facts of the case as they appear to a repre- 
sentative of the ciay and brick interests and to present 
at the same time a statement prepared by one of the 
editors of this journal. 

In a consideration of the conditions here shown, engi- 
neers should remember that the sewage passing through 
the stockyard sewer is by no means of an ordinary char- 
acter. The sewer forms the outfall for the very stale 
effluent from what is practically a huge septic tank formed 
by an arm of the Chicago River, into which sewers dis- 
charge and which has a sluggish flow to this outfall. 
This channel is now being filled up and will soon cease 
to exist, but at present the sewage flowing through it is 
probably as strong as any in this country. It is far 
worse than the ordinary discharge in a low-grade sewer 
where there is sluggish flow. If concrete decomposition 
were to be expected anywhere, it would be here. 

At the same time comparable sewage conditions do un- 
doubtedly exist elsewhere, especially in purification tanks, 
where no structural deterioration has been noticed. The 
mere fact, then, that the Chicago sewer is affected is of 
subsidiary importance. What is important is to find out, 
first, if the same sewage would in time have a similar 
effect on concrete or brick of the highest excellence and, 
second, how the concrete as it exists in the Chicago sewer 
would be affected by sewage of varying quality. Such 
an investigation should repay the Chicago authorities. 

Meanwhile, lacking these comparable data, the conclu- 
sions to be drawn from the Chicago case appear to be 
practically the same as those which have been drawn from 
the other reports of disintegration in sewer arches. These 
are that if given a high cnouzh sulphur content, the 
sewage will throw off gases which, when mixed with the 
oxygen of the air and in the presence of moisture, form 
an acid sufficiently strong to attack concrete of ordinary 
integrity. Furthermore, this same action will take place 
ot only in the mortar between brick or tile lining, but 
in brick and tile lining itself under certain conditions. 
The cases where it does occur, however, are so few that 





it is fair to assume that with a sufficient 
density or one protected by some special coating or water 
proofing, or with a brick or tile of sufficient glazing or 
high enough burning, the probability of disintegration 


is quite small. 


concrete of 
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Prompt Unloading of Freight 
To Prevent Car Shortage 


There is good reason to believe that the present fall 
will witness the most serious car shortage that has ever 
taken place in the history of American railroading. While 
the crops of 1916 are not as heavy as in previous years, 
they command a high price and the surplus will be moved 
to market as rapidly as the cars can be obtained. In 
addition to this, business is at a high pitch of activity 
the country over—the iron and steel mills are working 
to the limit of their capacity, an enormous volume of 
manufactured goods from all parts of the country is being 
carried to the seaboard for export, and congestion in 
handling freight at tidewater makes more or less delay 
necessary there. 

In years of previous car shortage there has been a 
tendency to throw the whole blame upon the railway 
companies for not providing cars enough to meet every 
possible demand of shippers. At the present time busi- 
ness men, appreciating what the railway companies have 
recently gone through and what they are now facing, will 
not be quite as ready as formerly to expect everything 
from the railways and to forget their own obligations. 
The fact has been forced home wpon the business public 
that car shortage may be due quite as much to delay 
of shippers in unloading and loading cars as to delay of 
the railways in moving them. Warnings have been is- 
sued by the Federal Trade Commission, the Interstate 
Commerce Commission and various state public-utility 
commissions urging receivers and shippers of freight to 
hold cars the least possible time in the interest of the 
public welfare. 

To make this warning effective, however, something 
that will appeal to the individual shipper from the dol- 
lars and cents point of view is necessary. The Demur- 
rage Committee of the American Railway Association, 
after a conference with the National Industrial Traffic 
League, is seeking authority from the Interstate Com- 
merce Commission to raise demurrage rates to a point 
that will give receivers of freight a larger incentive to 
unload cars promptly. It is proposed, after allowing two 
free days for unloading, to charge $2 for the third day, 
%3 for the fourth day, $4 for the fifth day and $5 for the 
sixth and each succeeding day the car is detained. 

Another excellent means of utilizing cars to the best 
advantage is pointed out by the Universal Portland Ce- 
ment Co. in a statement issued Aug. 30. If purchasers 
in ordering cement by the carload will make their order 
read “one car, any size,” “two cars, any size,” etc., it will 
permit the cement companies to load up to the limit of 
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their capacity whatever cars are obtainable from the rail- 
ways. Where an order is for a fixed number of barrels, 
however, it is often necessary to send out a car only partly 
loaded. This practice not only raises the cost of freight 
on the cement, but utilizes cars inefficiently at a time 
when every car ought to be rendering its maximum 
service, 


Making Water Consumers Pay 
for Sewer Service 


How many other city departments should a water- 
works support in addition to its own? Reports from 
different cities show no unanimity of practice. If the 
water-works department alone were consulted, there would 
be general agreement that it should be self-supporting 
and stop ‘at that. Unfortunately, many water-works 
departments are compelled to turn their revenues into 
the general city fund and to accept with as good a grace 
as possible what the city council appropriates to them 
for operation and maintenance. Although the city 
accounts are generally so kept as to yield no certain 
knowledge of actual financial results, beyond a few crude 
data, it is common for the city council to grab all the 
water-works receipts it dares and use them to keep down 
taxation. 


George G. Earl, general superintendent and chief 
engineer of the Sewerage and Water Board of New 


Orleans, La., a man well known in the water-works 
field for his valuable studies of water rates, cheerfully 
his annual report 1915 that 
operation and maintenance may rightly be met from 
water revenue; but he balks at saddling drainage expense 
also on the water-works, as the city authorities appear 
It may be explained 
that the water-works, sanitary sewers, surface and sub- 
urface drainage of New Orleans are all under the board 
of which Mr. Earl is engineer. 


concedes in for sewerage 


to be doing in no small degree. 


Mr. Earl’s consent to meeting sewerage costs and 
argument against meeting drainage costs from water 
revenue are as follows: 

It is logical that water rates should cover the cost of 


maintenance and operation of both the sewerage and water- 
works systems. The function of the sewerage system is to 
carry away the water which has been delivered by the water- 
works system after it has been used, and in most 
benefits derived from the sewerage system actually in 
proportion to the consumption of water. This argument, how- 
ever, hold as to the drainage operation and main- 
tenance, in which the benefits derived by individuals bear no 
relation whatever to their consumption of water. The rapid 
substitution of subsurface drainage the throwing of the 


cases the 


are 


does not 


and 


burden of the cleaning and maintaining of such subsurface 
drains upon the Sewerage and Water Board without a suffi- 
cient budget to properly attend to it are responsible for the 


growing cost of drainage maintenance; and the inability of 
the city to provide a fund to accumulate for the renewal of 
machinery and for emergencies necessarily involves an in- 


creasing cost of drainage operation. Water rates established 
only to maintain and operate the water-works system cannot 
possibly take care of sewerage operation and maintenance in 
addition and also meet these increasing demands for the 
maintenance and operation of the drainage system. 

Every water-works man will agree with Mr. Earl’s 
plea against supporting drainage works from water 
receipts ; and most will concede that there is considerable 
force in the argument that sewerage benefits are pro- 
portionate to water consumption. 


Granting all this, we 
should be surprised if many water-works engineers or 
superintendents would agree to having water rates cover 
Conditions 


sewerage as well as water-works operation. 
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at New Orleans may make this permissible o1 
desirable. Elsewhere there has been general agreeny, 
that there should be no annual charge for sewerage se) 
and that the operating and maintenance charges sho. 
he met by general taxation—however the first cost » 
be distributed. 

There is much to be said: for having each municip 
service stand on its own bottom. Nevertheless, \| 
Earl’s reasoning is worthy of thought. If water « 
sumers must bear the burden of other city department 
the sewers may perhaps be loaded onto the water take 
back with more ease and less injustice than any otly 
city service, 
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Modernizing Specifications in 
the Navy Department 


In times past the requirements in connection with bids 
for Navy Department supplies have been so numerous an: 
complicated that on the smaller contracts it was ofte) 
the case that the only bids received were from men who 
iad made a special study of these requirements and who 
lhought goods from regular dealers to fill the contracts. 
The Government was thus obliged to pay a profit to a 
middleman, in addition to the regular retail price, to cove: 
the cost of complying with its red tape. 

The Chief of the Bureau of Yards and Docks of the 
Navy Department, Admiral Harris, has recently maid 
some radical departures in that bureau’s specifications 
to bring them into line with general practice in letting 
contract work elsewhere. These changes are embodied 
in the specifications for the structural shop at the Norfolk 
navy yard, for which bids were opened on Sept. 2. 

The first notable innovation in the specifications is thi 
abandonment of lump-suin bids and the adoption of unit 
prices in their place. The specifications contain an esti- 
mate of the quantity which will be required under each 
item, with a statement that the United States reserves 
the right to increase or decrease the quantities without 
change of price per unit, provided the variation does not 
exceed 25%. It is of course evident that this clause 
decreases the risk to the contractor, since he is certain 
of receiving payment for the actual amount of work 
performed. The change is furthermore of great advan- 
tage to the engineer, since it enables him to alter th 
plans for the work as construction proceeds, as very often 
becomes necessary to secure the best results, without feel- 
ing that he is either placing on the contractor undue 
hardships or giving him unearned benefits. 

Another feature which is particularly noteworthy is 
that the time of completion of the work is not specified. 
Each bidder is required to give his own estimate of the 
time in which he will guarantee to finish the work. 
Liquidated damages are fixed in the specifications for 
each day that the work is delayed beyond the time named 
by the bidder. In comparing different bids for comple- 
tion at different times they are valued on the basis of the 
time element and penalty. 

In the specifications for the new Norfolk shop the 
liquidated damages are fixed at $250 per day, this being 
considered as a fair rental charge which the Government 
will lose by every day the building is unavailable for use 
after the date when it should have been completed. The 
contractor may obtain an extension of the allowed time 
in case of unavoidable delays. These are defined as 
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avs resulting from causes beyond the control of the 

tractor, “such as acts of Providence, fortuitous events, 
evitable accidents, abnormal conditions of weather or 
tide, general strikes, or delays caused by acts of Govern- 
ment.’ On the other hand, delays in securing delivery 
f materials on account of rejection of materials on 
nspection, or changes in market conditions, or time 
taken in submitting, checking and correcting drawings, 
- inspecting materials are not regarded as unavoidable. 
While the specification provides, as above stated, a 
penalty for noncompletion of the work within the agreed 
time, it does not provide a bonus in case the work is 
finished in advance of the agreed time. If the liquidated 
damages for delay in fulfillment of the contract are 
made only equal to the fair rental value of the completed 
work, it seems clear that the contractor should be entitled 
to a bonus for anticipating the specified date, as well as 
subjected to a penalty for delay. 


#& 


Water Refining for Cities 


Recent advances in water-purification are summed up 
in the two words “water refining” by Prof. William T. 
Sedgwick in an address published in the ,Laly number of 
the “Journal” of the New England Water-Works Associa- 
tion. Water refining includes disinfection (“final sani- 
tation”), clarification, toxination (of alge by copper 
sulphate), decolorization, deodorization, softening and 
deferrization. 

Aside from disinfection, all these methods of water 
treatment are aimed to meet the demands of “taste and 
comfort” rather than health. It signifies great progress 
that a people who a decade or two ago could hardly be 
coaxed or driven into providing money necessary to save 
themselves from typhoid fever should now be demanding 
disinfection to make assurance doubly sure and insisting 
on many refinements besides. 

It is well to bear in mind that disinfection is a mat- 
ter of water refining rather than a primary agent of 
purification. Rightly used, it is extra insurance against 
either a light and occasional possible pollution or else 
against temporary aberrations in a filtration plant— 
hesides, of course, catching and killing the few straggling 
germs that invariably escape filtration. When pollution 
is heavy and constant, recourse should be had to filtra- 
tion; disinfection will still be in demand as a refinement. 

Because there has been so much advance in water-refin- 
ing methods and because so many cities have adopted one 
or more of them, it should not be thought that little 
remains to be done in the water-purification field. Hun- 
dreds of cities have not yet adopted even the crudest of 
the primary processes, and thousands have yet to enter 
upon water refining. . Practically all surface supplies 
must ultimately be filtered, and there are few even now 
that should not be at least subjected to disinfection—a 
remarkably cheap and highly effective form of insurance. 
Coagulation and sedimentation are found to be extended, 
and the beneficent effects of long-time storage of sur- 
face supplies will .also gain in practical recognition. 
Softening and iron removal have only made a start in 
America and are bound to progress rapidly. The removal 
of manganese, a refinement not mentioned by Professor 
Sedgwick, may or may not be needed often; but prob- 
ably the very few plants for the purpose now built or 
under construction will be increased many fold. 
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The 22nd New York Engineers 
Make Good in the Field 


Constructing Camp Whitman—the mobilization point 
of the National Guard of New York—was perhaps the 
most extensive operation ever performed by a_ militia 
engineer organization, and it is proper that the 
excellent work of the 22nd New York Engineers, 
now at McAllen, Tex.., be not only described but com- 
mended. Many New York engineers will recall the 
surprise of the public at Governor Glynn’s order, of 
Dee. 24, 1914, disbanding the 22nd Regiment. Aceord- 
ing to reports only 15 of the old officers were retained and 
something like 25% of the enlisted men were discharged. 
The daily press of New York City was rife with caustic 
allusions to tango soldiery. That these allusions were 
not without justification is proved by Major-General 
O’Ryan’s statement which he made at the time. He is 
quoted as saying: 

The 22nd Regiment is steeped in old infantry methods. All 
the officers and men capable of performing the services ex 
pected of engineers will be assigned for duty after the regi 
ment is disbanded and the battalions reorganized. 

All officers retained in the unit had first to win the 
approval of Lieut.-Col. Lucas, Chief Engineer Officer of 
the New York militia, who as president of a special 
examining board passed upon the qualifications of the 
officers. Colonel Lucas reorganized the two battalions 
and thereafter commanded them. During his régime 18 
new officers have been appointed, the officers of the corps 
now numbering 37. 


2 


Quebec Bridge Suspended 
Span Collapses 


Just as this page of Engines ring News goes to press on 
Sept. 11 a member of its editorial staff sends the following 
dispatch from Quebec : 

Center span collapsed and fell in river at 10:50 a.m. Canti- 
levers intact. No structural evidence left. Only circum- 
stantial evidence available as to cause. 

The engineering world was amazed when the south 
cantilever of this great bridge fell nine years ago; but 
words are inadequate to express its sensations at the 
news that again this great bridge enterprise has suffered 
an unprecedented disaster. It is true that the process 
by which this huge 5,000-ton span was to be hoisted off 
the scows and lifted bodily nearly 150 ft. in the air was 
unprecedented in the annals of engineering. It is also 
true, as those who followed the description of the process 
in Engineering News of Aug. 31 can understand, that 
every step of the process had been carefully planned in 
advance, and to all appearance its success was as fully 
assured as is possible with any piece of engineering work, 
even work carried out as ordinary routine. 

On later pages of this issue will be found a descrip- 
tion of the span which collapsed and as full details as 
are available of the disaster. Engineers may well suspend 
judgment on this most deplorable event until full infor- 
mation can be given. _ 

This latest failure can only delay for a short time 
the completion of the great bridge. The suspended span 
is after all of moderate proportions compared with the 
gigantic cantilevers which it will connect; and in no 
long time the successful placing of a new suspended span 
will be recorded. 
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Venturi Meters on Lively Lines 


Sir—Mr. Hazen’s article, “Venturi 
on Lively Lines,” 


Meters) Inaccurate 
Aug. 17, 1916, 


Is Very interesting, and his illustration and explanation 


in Knagine ePring News 


of the theory showing that over-registration would be, 


11%, ap- 
has been 


under the conditions of his example, as high as 
that 
experienced in 


pear very plausible: and this is the theory 


held for a lone time by many of those 
has never been 
that 
to measure the flows 


tlirectly by Integrating the square root of the head, and 


The writer, however, 
that 
venturi-meter registers are designed 


4 } 
this class of work. 


perfectly satisfied with view, for the reason 


these integrations are in the nature of a differential prop- 
The only 
Mr. Hazen’s theory would be effective 


OsITION, practicalls Instantaneous, reason why 
ix that there is a 
certain lag between the movement of the mercury and the 
Nevertheless, his statement is 


fluctuating the result 


movement of the register 
vorrect’ that under rapidly flows 
is an Over-registration. 

There are two practical methods of correcting this. 
One is by the use of well-charged air chambers, and the 
other is by means of a compensating device consisting 
in attaching to the two small venturi-tube and register- 
U-tube of 
comparison therewith and in which is kept a heavy liquid, 


connecting pipes a very large dimensions in 
whose difference of surface level will fluctuate very little 
fluctuation of pressure 
in the two small pipes, the quieting effect being due to the 
inertia of the heavy liquid. The writer views the diffi- 


culty as one of inertia, and it has its analogy in the cur- 


compared with the difference in 


rent meter and from the fact that in a turbulent river a 
raft will float downstream faster than the average velocity 
of the surface of the water. 
of the current 


The explanation in the case 
meter is that velocities greater than the 
average Will be impressed on the moving vane; and if there 
were no friction, the vane would revolve at the speed cor- 
responding to the maximum velocity. While this dith- 
culty may be overcome by a certain form of construction 
of the current meter, it is certain that for the ordinary 
type those that are light in construction give more accu- 
rate results in a turbulent stream. 

Mr. Hazen infers that makers of venturi meters may 
have obtained their coetlicient of tubes by tests with re- 
ciprocating pumps. This is quite unlikely. Some of the 
principal firms manufacturing this type of instrument 
have made very exhaustive tests by means of gravity flows 
through venturi tubes of various sizes and ratios, the 
water being weighed in the most accurate manner in 
well-equipped hydraulic laboratories, and the venturi 
heads being obtained by means of water columns, using 
air, tetrachloride of carbon, and directly by means of hook 
In many cases, all these methods were used si- 
multaneously, while at the same time the results of weigh- 
ing were checked by measuring the discharge from the 
venturi tube through a triangular-notch weir. The re- 


gages. 


sults, to the writer’s personal knowledge of at least one 
They show 


of these firms, are unquestionably accurate. 
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that there is a variation in the coefficient depending « 
the ratio of the venturi tube. 


In some cases the covet) 
cients are as high as 99%: 


in others as low as 95¢ 
If we were going to take a fair average we would ws 
about 9714%. 


/2 


‘ 


But the coefficient varies slightly at vi 
locities above + ft. per sec., through the throat and quit 
materially below this, the coefficient being less at thy 
low velocities, and the variations corresponding to a 
rather typical curve. J: W. Leporx., 

Chief Engineer, American Pipe and Construction Co, 

Philadelphia, Aug. 18, 1916, 

Sir—Mr. Hazen’s note on this subject in Engineering 
News, Aug. 17, 1916, interests the writer, as he had son 
experience of a similar nature during the development o! 
the apparatus for integrating the flow through a Deacon 
waste-water meter. An integrating meter of this type, 
known as the Kelvin bulk meter, is now manufactured 
and sold by the Palatine Engineering Co.. of Liverpool. 
The natural movements of the pencil in a waste-water 
meter are very lively, and a short trial was sufficient to 
show that it was impossible with any degree of accuracy 
to integrate the corrected movements direct with a clock- 
driven time disk, as the under-registration or slip was 
so considerable. The lively movements were subsequently 
reduced to as small an amount as desirable by the in- 
terposition of a cataract, and no further trouble was 
experienced. 

The important point, however, to notice in these waste- 
water meter experiments is that the error in registration 
was in the opposite direction to that referred to by Mr. 
Hazen and was proved to be due to another cause which 
is of general interest, as it must also affect any case of 
integration with a time disk where the friction roller of 
the registration counter is impressed with lively lateral 
movements. 

An experimental apparatus was prepared in which the 
friction counter wheel was mounted upon a_ vibrating 
mechanism with adjustments so that both the speed and 
the frequency of the lateral vibrations and the weight on 
the counter wheel could be varied. This apparatus was 
put upon a clock-driven time disk and its true registration 
determined without the lateral movements. These fig- 
ures were compared with the subsequent registration when 
lateral movements of various amplitudes and frequencies 
were impressed upon the counter. It was found that 
the slip increased both with the frequency and the am- 
plitude of the lateral movements of the counter to such 
an extent that it might be inferred that with very high 
vibrations no registration whatever would take place. The 
weight upon the friction wheel did not appear to have 
much to do with the amount of slip. The movements 
produced somewhat the same effect as smoothing down 
and lubricating the time disk. A somewhat parallel case 
occurs when opening or closing a telescope tube, where 
it is found that by a slight rotating movement in addi- 
tion to the direct effort the tube can be much more easily 
moved longitudinally. > 
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it would appear that both the over-registration referred 
Mr. Hazen and the under-registration referred to 
may be made negligible by checking the lateral 
ements of the registration counter; and this should 
ery easy with the venturi meter, as it is only nec- 
ary to put partly closed cocks or orifices in the com- 
nication pipes between the venturi tube and the float 
umber in the same way as is frequently done with pres- 
re gages on lively lines. 
W. Gore, Consulting Engineer, 
John ver Mehr Engineering Co., Ltd. 
Toronto, Ont., Aug. 29, 1916. 
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Dangerous Timber Roofs Due 
to Incompetence 


sir—The editorial in Engineering News, July 13, 
1916, with regard to the failure of the Atlanta, Ga., 
-kating rink, and that at Salt Lake City, is to the point. 
While, owing to the lack of plans of the buildings, it 
may be impossible to determine the initial cause of the 
failures, yet the lack of longitudinal truss and roof brac- 
ing is so apparent in the Atlanta building as to warrant 
suspicion as to responsibility for the failure. Unfor- 
tunately, lack of bracing is too common a fault of many 
tructures of this type, and results largely from failure 
on the part of the owner to investigate the capability 
of his architect, coupled with a desire to get the cheapest 
building possible. This statement does not, of course, 
excuse the lack of proper inspection of the plans by the 
building departments. 

Were sufficient information available, it would be in- 
teresting to know the stresses in the truss members. 
With the very flat curve of the truss, the chord stresses 
must have been of considerable amount, even with the 
small weight of roof supported. Laminated chords, es- 
pecially when but sparsely spiked, as these are described 
are not efficient as columns. The spiking is 
subject to a large initial stress in holding the boards to 
the constrained position as arcs of the curve of the truss, 
and a small addition of load in the chords must have 
increased the stress in the spikes sufficiently to allow 
them to give slightly and the individual boards to slip 
past each other. Thereafter the strength of the chord 
would be the sum of the strengths of the boards acting 
as separate columns. These small columns would also 
have to resist bending in addition to axial stress, due 
to the eccentricity of the thrust or pull on the mid-sec- 
tion between panel points. The photographs show the 
chords bent to a more or less sinuous curve without 
fracture, 

Lack of a tie at the floor line is also a criminal omis- 
sion, and the fact that the ties provided were an after- 
thought indicates that neither the architect nor the in- 
~pector who passed the plans (if they were ever examined 
by the building department) had any conception of arch 
action, 

The writer wishes to call ettention to another feature 
if the trusses. As far as can be judged from the photo- 
vraphs, none of the web members are dapped into the 
chords, and apparently the only way in which the webs 
could transmit their components of stress into the chords 
was by means of whatever friction existed plus the re- 
-istance of possible toenailing. Possibly the architect 


to be, 
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believed, as the writer has found not a few desig 
(ine luding ah engineer or two) to hold, that the we 
stresses in a timber truss go chasing themselves dow 


one diagonal and up another ia a vain attempt to find 
to the 


in despair, 


Ingress to the chords, until they end of 1 


truss, when they give up the chase 


come 
and 
clude to remain in the webs. 


an . } 
The writer had occasion recently to examine a danc 


hall, concerning which complaints had been made 
regard to its swaving while dancing was in progress 
The hall proper was about 52x80 ft.. the dance floor 


being the second floor. The 
building is 
construction 


tvpical 


ace omipans ne 


construction ol 
shown by the sketeh. T 
illustrates the 
framing a wooden building on this coast: 


indicated common wav of 
that is. co 
structing a stud wall, cutting and capping it, lavin 
the floor joists on the Caps, placing the plates of the 
second story on the joists, framing the second-story studs, 
capping and placing the 
on the Ordinarily 
wall sheathing, ete., 


building. In this 


ceiling joists and roof rafters 


caps. the diagonal 
stiffness to the 


ross-partitions, 


cToss-bDa 


rtitions, 
furnish the necessary 


there were no ¢ 


cist 





L£x6 Studs, 
le'C.%e0°°” 


CROSS-SECTION OF FRAMING OF DANCE HALL; UNSAFE 


and the end doubtful rigidity, 
due to openings. 

The roof, with a span of 52 ft., par- 
tially trussed 2x6-in. rafters and ceiling joists, 52 in. on 
centers, the trussing in the center portion being omitted, 
with the result, of course, that all the trussing was in- 
effective. For good measure, apparently, the architect 
had built real trusses, of two 2x8-in. chords, 2x8-in. 
compression webs, and steel tension rods. These trusses 
were 10 ft. on centers, approximately. Unfortunately, 
as the “trussed” rafters ran the same way as the real 
trusses, the latter were prevented from accomplishing 
any results in the line of supporting the roof, despite 
their latent usefulness. It is hardly necessary to state 
that there was not a vestige of bracing between the 
walls and roof, or for that matter in any portion of 
the building with the exception of two kneebraces under- 
neath the second floor, and in the line of the second- 
floor girders, or in the stiffest way of the building. 

The second-floor joists were found good for a live- 
load of 87 Ib. per sq.ft., and the second-floor girders for 
36 Ib. per sq.ft., both figures being at 1,800 Ib. per sq.in. 
bending stress. The result of this construction was that 
the roof between end walls had settled very perceptibly, 
and the somewhat ornate plaster ceiling was quite badly 
cracked. Not only did the floor vibrate very unpleas- 
antly, but the movement in the walls was very percepti- 
ble while dancing was in progress. 


even partitions were ol 


was earried by 
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Engineering News is 1endering a real service in giving 
publicity to failures such as the Salt Lake and Atlanta 
collapses, and the accounts of these should be brought 
to the attention of the publie at large, to the end that 
any structure for public use be made safe beyond the 
shadow of a doubt. H. D. DEWELL. 
58 Sutter St., San Francisco, Calif., July 19, 1916, 


Umit Prices for Street Mains 
im the Buffalo Gas Case 


Sir—Through personal knowledge of the facts involved, 
I have been particularly interested in the article in vour 
Aug. 24, “The Determination of Unit 
in Appraisals for Rate Making,” by Judson C, 
nan, 

Permit me, from a knowledge of the facts and in defense 
of the engineering profession, to comment on Mr. Dicker- 


Prices 
Dicker- 


Issue of 


man’s statement, as based on the opinion given by the 
Public Service Commission, 2nd District, State of New 
York, in the Buffalo Gas case. 

The opinion was written by F. W. Stevens, after he 
had retired from the commission of which he had been 
chairman. Mr. Stevens’ opinion of the estimates of nu- 
merous engineers as to unit prices, Mr. Dickerman says, 
ends up with the clear and forceful statement that fixing a 
unit price for an extensive system of gas mains from data 
submitted by engineers or inferred from contractors’ bids on 
other jobs is nothing but a and the commission 
clined to make the guess. 


guess, de- 


Mr. Dickerman’s last paragraph, as his article is con- 
lensed in your paper, is as follows: 

The valuations as of date of appraisals are based on unit 
costs which are so much the result of the judgment of the 
engineers making them that they are little better than opin- 
And the opinion of no one man or associated group of 
men, particularly where such group or individual is liable to 
be influenced directly or indirectly by the interests employing 
him, can be taken with safety as to a fair and reasonable 
value, 


Ions. 


Unfortunately, the case as presented by Mr. Dickerman 
is plausible. But what are the facts? To commence 
with, Mr. Stevens’ opinion not only ignores facts but 
contains statements as to the testimony which, to speak 
in guarded language, are misleading. 

I have before me a complete analysis which I made 
of the opinion at the time it was first placed in my hands. 
This analysis shows that Mr. Stevens made many com- 
paratively unimportant errors in quoting facts and fig- 
ures from the testimony. 
to show, however, that Mr. Stevens’ statements need to be 
carefully checked before acceptance. 

But let me pass to more serious errors. I wish particu- 
larly to refer to the evidence as to unit costs of street 
mains, as that is the point emphasized in Mr, Dickerman’s 
misleading article. On p. 47, Mr. Stevens gave a table 
of unit prices for street mains which he says were testi- 
fied to by a gas company’s witness in the previous 1907 
case, and then he compares that table with the unit prices 
testified to by the gas company’s witness in the case now 
under consideration. On this comparison and the failure 
to agree between the two statements, both of which he 
scribes to the gas company’s witness, he bases most of 
his ridiculous criticisms of engineers’ testimony. 

At first we of the gas company were puzzled to discover 
the source of the 1907 unit prices, as quoted by Mr. 
Stevens and falsely attributed to the gas company. We 
were unable to find any warrant for these unit prices in 


Even these minor errors serve 
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our testimony, but finally we found that these unit p: 
were those testified to in 1907 by the late W. D. Mark- 
witness for the city. In passing, | may state that \| 
Marks’ unit prices failed to contain certain necessary | 
of laying, which fact we demonstrated in our cross-ex: is 
ination of this inexperienced witness. 

The error here introduced by Mr. Stevens is cai 
through page after page of his subsequent argu: 
Time after time he refers to 
Marks’ testimony as the testimony of the gas compan 
There is no misunderstanding, therefore, upon which 
base an apology for Mr. Stevens. 

I now come to a part of Mr. Stevens’ opinion whi 
I do not care to characterize. Mr. Stevens attempts 
show that the unit prices testified to by the compa: 
were simply opinions, that these opinions varied, a) 
so “the commission declined to make a guess.” © 
page 68, Mr. Stevens says: 

It (the 


against the company. 


commission) has no evidence as to the gene: 


character and conditions of the soil to be encountered 
making excavations; there is nothing showing wh 
the cost of labor would be . no engineer sworn befor: 
us knows anything about the conditions to be encountered 


of soil or obstruction in the streets. 
On page 100—*General Conclusions” : 

3. There is no means of ascertaining the actual present 
conditions of the street mains which constitute the large: 
part of such property if such condition is material in deter- 
mining what if any depreciation should be deducted from th: 
cost of reproduction new. 


Without quoting further from this remarkable opinion. 
it may be claimed that Mr. Dickerman was justified in as- 
suming that the unit prices for street mains were base: 
upon opinion and not upon any evidence of fact. That 
is, Mr. Dickerman was so justified in adopting the views 
he expresses, based upon this one opinion, if he feels that 
the “opinion” of a commissioner can be accepted on its 
face value and without examination of the evidence itsel!. 

The fact is that the evidence submitted on the condi- 
tion of the mains was unusual for its completeness. | 
offered to have the streets opened wherever the city or 
the commission so desired, provided the representatives 
of the commission, the city and the gas company wer 
present together when all the examinations were mace. 

While these witnesses were testifying, Mr. Stevens 
had in his hands the report of the commission’s enginee! 
who took full part in the examination. Mr. Stevens 
afterward acknowledged to me personally that the pape! 
he was constantly referring to was this report and that 
his report agreed practically with the testimony of the 
gas company’s witness. He also expressed his dissent at 
the methods employed by the city’s witness above re- 
ferred to. 

Samples of pipe taken out of the streets were produce: 
in court by the gas company, and a few samples whic! 
were too bulky to be so examined were examined by Mr. 
Stevens at the gas works, Mr. Stevens and I walking 
together to the gas works from the courtroom. 

If there ever was testimony offered in a rate case which 
was based upon the facts laid bare to all parties, it wa- 
this testimony of the Buffalo Gas Co. on street mains. 
Furthermore, the gas company’s testimony was not opin- 
ion testimony, but it was supported by the estimates con 


} 


stantly being made in my office in connection with t!i 
extensions authorized, and later checked by the construc- 
tion costs. What better testimony could be given, es}« 
cially when presented by honest men of the widest expe- 
rience as operators? If this is not valid testimony, ther 







































Raho 











September 14, 1916 


» such thing, and engineers’ estimates of cost are 
valueless indeed. 

In conclusion, let me sav that [am not particularly in- 
terested at this late day in this question on behalf of the 
Buffalo Gas Co., but | am concerned for fear the esti- 

ites of capable engineers may be discredited. 

ALEXANDER C. Humpureys, 
President, Buffalo Gas Co. 
165 Broadway, New York City, Aug. 26, 1916, 
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Full-Load SecemGutton Were 
Elimimated at Quebec 


Sir—In an editorial on the work at Quebec in your 
number of Aug. 17, there is a slight error. 

The bridge is so designed that the trusses have the 
intended geometrical shape—with straight chords and 
straight, continuous web members—when the main span 
is fully loaded and the anchor arms are unloaded. For 
this loading the main members of the cantilever arms have 
all practically their maximum stresses. With this loading 
the only secondary stresses from vertical loads in the 
main members of the cantilever arms are those from pin 
friction, especially at the large pins at the main shoes. 
These are provided for by additional section in the bottom 
chords near those pins. When the main span is un- 
loaded, there will be considerable secondary stresses in the 
bottom chords of the cantilever arms, but these are of no 
importance since they do not coexist with maximum pri- 
mary stresses. 

The bottom chords and the inclined end posts of the 
anchor arms also have their maximum stresses for the 
above loading, and they also are so set as to become 
straight under that loading. Their only secondary stresses 
from vertical load are those due to pin friction, and these 
are alone of much importance near the main shoes, where 
they are provided for by additional section. 

There arise also secondary stresses from lateral defor- 
mation by wind pressure. These are also considered 
where they are of sufficient importance to call for increase 
of section under the provisions of the specification, when 
added to the other secondary stresses. This specification 
allows larger unit stresses for the sum of all the stresses 
than for the sum of the primary stresses. Secondary 
stresses are therefore only considered where they are a 
large percentage of the primary stresses. 

A very important kind of secondary stress, especially 
in compression members, arises from differences of temper- 
ature of different parts of the same member, when some 
are exposed to the sun, some in the shade. A temperature 
difference of 25° F. was assumed, and the large secondary 
stresses arising therefrom were considered. 

More in detail, the elimination of secondaries due to 
vertical load was accomplished as follows: The lengths 
of all the main members of the cantilever system were 
so chosen in the shop that with the main span loaded 
with 10,000 Ib. per lin.ft. of bridge and the anchor arms 
unloaded, these members have what we call their geomet- 
rical lengths, or the lengths which would be the proper 
shop lengths if there were no deformations. With this 
loading all the panel points of the chords and those of 
the web members continuous over two panels will be in 
straight lines. 

This loading produces nearly maximum primary stresses 
in all the main members of the cantilever arms and in 
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anchor arms 
With it the secondary stresses 
What secondary stres-e- 
there arise are due te the moments of the pin frict 
The pins are lubricated and the 
friction coetlicient is less than 2% at the start, but w 
gradually increase. 


the chords and inclined end posts of the 
and suspended span. 


these members are very small. 
at pin connections, 


The friction coetticients were asce: 
tained by tests at McGill University. The members w 
adjust themselves to such mean positions on the pins 
that the opposing friction moments balance. 

It was assumed that the coefficient of pin friction will 
increase until the tangential force at the pins produced 
yy the friction is 40% of the axial force. At most of 
the pins turning will come to a stop under the inecreas- 
ing friction, but at the main shoes it will continue unde 
extreme loads. 

Only those secondary stresses are of importance which 
increase the sum of all coéxisting stresses in a member. 
Secondary stresses which oceur with loadings giving small 
primary stresses are not of importance. When the bridg 


t 


is unloaded there will he large secondary stresses in the 
hottom chords and end posts of the anchor arms and in all 
the main members of the cantilever arms, but these do not 
coexist with maximum primary stresses and they are 
smaller than the maximum moving-load stresses in these 
members, 

When the main span is fully loaded, the anchor arms 
unloaded, there are no secondary stresses in the anchor 
arm except from pin friction and other than moving and 
When the anchor arm is fully loaded and 
the main span unloaded there are secondary stresses in 
the anchor arm, but as regards the chords and inclined 
end posts they are of no importance because the primary 


dead loads. 


stresses are small. In the web members the secondary 
stresses coéxist with maximum primary stresses, but, as 
these members are slender, their secondary stresses (with 
a few exceptions near the main shoes) are not of suffi 
cient size to demand an increase of section. 

When the bridge is fully loaded there are secondary 
stresses of considerable size in the inclined posts of the 
anchor arms which join the main shoes. The correspond 
ing bending moments go to the shoes, not to the canti- 
lever arm. The secondary stresses in the top chords and 
in the tension members going to the top of the vertical 
main post from the anchor arm are very small. They 
produce small bending moments in the top chords and 
tension members of the cantilever arms, which are 
negligible. 

The essential principle is to reduce those secondary 
stresses which coéxist with maximum primary stresses. 
This can not be done where, as in stiff laterals, opposite 
and equal stresses occur. 

The wind stresses and those from differences of tem- 
perature are of opposite signs, and the resulting secondary 
stresses occur together with maximum primary stresses 
and must be considered. 

A slight inaccuracy results from the fact that the load 
assumed in calculating the deformations of the members 
was 10,000 lb. per ft. of bridge while the load used in 
calculating the primary stresses is 5,000 lb. per ft. of 
track followed or preceded or followed and preceded by 
two of Cooper’s E60 engines. 

JOSEPH MAYER, 
Principal Assistant Engineer, Board of Engineers, 
Montreal, Aug. 21, 1916. Quebec Bridge. 
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Concrete Ocean Pier Built in 
Form of Hollow Triangle 


By C. L. Roserts* 


A reinforced-concrete pleasure pier recently completed 
at Redondo Beach, Calif., is peculiar in that in plan it 
vonsists of two separate piers extending from the shore 
diagonally toward each other and meeting at the ocean 
end in a platform or cross-pier. The site is at a sub- 
marine cahon extending from several miles off shore to 
within about 500 ft. of low-water mark, forming a wide 
navigable channel to deep water. The beach to the north 
and south of this cafon runs to sea on a gradual gradient 
of 6%, but the cahon bottom has approximately a 1:1 
slope to indeterminate depth, 
was built along the side of the canon 
to accommodate shipping, but in 1913 heavy seas wrecked 
the structure. Bonds were thereafter voted in the sum 
$125,000 to replace the old pier with a modern 
reinforced-concrete municipal pier. 

Fig. 1, extends out to sea 
As shown in the drawing, the out-to-out 
distance along the shore between the legs is about 700 
ft. Each leg is 36 ft. wide, and the outer platform is 
about 200x160. 


Years ago a wooden pier 


from shore out 


of 
This structure, shown in 
about 600 ft. 


The combined pier and shore frontage 
} rit a continuous prome nade of about three-quarters of 


a mile in length. 
*Superintendent of Construc 


tion, 
Redondo Beach, Calit 


MacArthur 


Brothers Co., 








PLAN 


AND SKETCH OF NEW MUNICIPAL 
BEACH, CALIF. 
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ONE OF 


THE CONCRETE 
BEACH PIER 


PILES, REDONDO 


The structural design is a straight beam-and-gir 
type; that is, bents made up of three transverse reinforce 
concrete piles tied together by longitudinal tie-hea 
carry a transverse floor-beam and joist system on wh 
the reinforced-concrete floor rests. The piles, Fig. 2. 
varving in length from 20 to 85 ft. and in diameter fro 
20 in. (reinforced with 5g-in. bars) to 24 in. (reinfore 
with 114-in. bars), with a spiral hooping of 4-in. pit 
were precast and driven by jetting. The tie-beams a1 
of 12x24-in. reinforced with four 14-in. rod-, 
while the transverse floor-beams are 16x24 in. in section, 
reinforced with four 5g-in. square twisted reds. Ii 
ning into these floor-beams are 4x10-in. joists reinforce 
with one straight and one bent 5¢-in. bar. In the outer 
wharf all the girders are 16x24 in. in section. 

On each side of the approaches as well as on the legs 
of the pier the structure has cantilever beams which 
carry an overhang in the floor. These beams are 16x}2 
in. in section, with reinforcement of two 1-in. 
the top and two %4-in. bars at the bottom, with th: 
necessary shear stirrups. 


section 


bars at 


On the southerly approach as 
well as on the southerly leg a comfort station and a 
fish market are provided. These structures are carrie 
on 14-ft. cantilevers duly designed for the extra load. 
Around all four sides of the outer wall a 10-ft. cantilever 
has been constructed to serve as fishing platforms. TT! 

increased depth of the transverse and longitudinal beams 
at the outer pile line acts not only to provide for the 
increased moment in shear, but as a haunch to take care 
of indeterminate stresses thrown into the structure o1 
account of the héavy seas which pre 
ze dominate in March. The whole pie: 
- was designed for a live-load of 100 J). 
per sq.ft. plus the dead-load, and thi 
city reserved the right to place a te-t 
load of 200 Ib. per sq.ft. upon an) 
selected panel. Owing to the fact that 
in actual construction the entire whar! 
area had to be used for material load- 
ing and carrying, the test was omitted. 
The whole structure contains approxi- 
mately 3,500 cu.yd. of concrete and 30 
tons of reinforcing steel. <A ne 

method had to be devised in buildiny 
the pier because the frontage of t!i 
work the main-line right-of-wa) 
of two railways where constant trave! 
did not permit any permanent 0! 
ganization for the casting of piles. 


is 


AT REDONDO 
















1916 


September 14, 


andling concrete materials, or storage. In conse- 
uence the first lot of: piles were cast on the small 
areas available and were transported to the work and 
lriven. On the part of the pier thus constructed, 
platforms were erected on which the subsequent pile 
casting and concrete mixing were carried out. 

The piledriving equipment consisted of two heavy 
piledrivers of the skid type, one 36 ft. high and the 
other 50 ft. high, with a Worthington heavy-duty pump 
used for the jetting. The pump was placed on a plat- 
form midway between two legs of the pier and connected 
up with the power plant of the bath-house, water being 
piped through 6-in. pipe out to and onto the two legs 
of the pier, an additional pipe being laid as the work 
progressed. Pressure was maintained at about 100 Ib. at 
the pump and was entirely adequate until penetration 
reached 20 It.: then it became dificult to overcome the 
friction with this pressure. Jet run 
the main pipe lines to the driver by means of two 24-in. 
fire-hose, then to the tops of the gins of the drivers by 
two 2-in. pipes and then to the jets. 


4 


lines were from 


The jets were handled by having a pair of lines leading 
from the head lines of the drivers and to the drums of 
the engine By keeping the engine on the driver running 
constantly the jet man could plunge the jets up and down 
in much the same way as the well driller works his drills. 
The jets themselves were bushed down to a 1-in. nozzle 
and acted like a hydraulic giant. 

Falsework for carrying the piledrivers out over the 
permanent work consisted of 12x12-in. caps 40 ft. long 
on bents of five piles each. These were driven 
on 10-ft. centers and so placed that the concrete bents 
came between the wooden-pile bents. This prevented any 
tendency on the part of the jet to sluice out any of the 
wooden piles. 


bents 


Great care had to be exercised in order to 
occurrence, 

The wooden-pile bents were sway-braced with 4x12-in. 
timbers, and longitudinal girts of the same size timbers 
were run out. For the transportation of the piling 


avoid such an 


FIG. 3. 
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FIG. 4 


SWINGING ONE OF THE CONCRETE 
PLACKH 


PILES INTO 


12x12-in. timbers were 
These taken out as the piledriving 
gressed and utilized for forms to 


floor. 


used for railroad-track stringers. 


timbers were pro 


hold up the concrete 
As soon as a wharf area was constructed, a pile 
platform: was laid and piling cast on the completed work. 
The conerete equipment included two small mixers which 
permitted 


progressed, 


moving out onto the 


handled to 


constant work as if 

The these mixers 
by means of small 24-in. gage tracks, and typical station- 
nan 


material was 


cars were shoved out by hand, 


alternating sand 
and rock with cement. 

This system worked splendidly until deep water was 
encountered. Then it difficult to 
drivers, the larger of which weighed 31 tous. From then 
on, the smaller driver drove the bulk of the falsework. 
When deep water was reached, there were times when 


became ilove the 


VIEW OF ONE ALMOST COMPLETED END OF THE REDONDO BEACH PIER 
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the rigs stood 60 {t. above the floor of the ocean with 
no means of holding the falsework from pulling out from 
beneath the drivers. Escapes from a complete launching 
of the rigs were narrowly averted. On Mar. 22, 1916, 
one of the heavy northers swept in without any warning. 
Within two hours of the first blow the entire outer works 
Great difficulty 
was experienced in getting the equipment out. 

Toward the end of the pier, owing to the trouble of 
supporting the piledrivers and excessive lengths of piling, 
derricks had to be resorted to in driving the piles. These 
derricks were worked in pairs, the mast being placed on 
20-tt. centers. The stiff-legs were lashed to the piles 
beneath the Concrete piles were rolled to the 
derricks, and four slings were placed upon the longer 
lengths. Two derricks would then swing their loads to 
sea and lower the entire load to the bottom. One derrick 
having the foot of the pile would let go and swing out 
to help the derrick having hold of the top; the two would 
then up-end the pile. Collars were placed upon the concrete 


were scoured and the two drivers lost. 


dock, 


piles, and the men steering the jets would ride the pile 
until it got down to its proper depth. 

The work was designed by George W. Harding, of 
Los Angeles. MacArthur Brothers Co., of New York, 
Chicago and San Francisco, was the contractor, with the 
author as superintendent and C. S. Robinson as office 


manager, J. R. Kirby represented the engineer. 


New Knowledge on Standard 
Reservoir Mouthpiece 


By W. S. Parpor* 


Recent experiments conducted in the hydraulic labora- 
tory of the civil-engineering department of the University 
of Pennsylvania are of value in explaining the action of 
the water within a standard short tube and also in cor- 
recting many indefinite and erroneous statements con- 
tained in standard textbooks on hvdraulies. 

The tube used in the experiments was 2 in. in diameter, 
6 in. long, tapped for 1g-in, pipe at 12 points spaced in 
an irregular helix. Each connection was controlled by 
means of a 1Q-in. cock. A common header was connected 
to the vacuum gages, water being used for the lower 
The 


general arrangement of apparatus is shown in Figs. 1 


negative pressures and mercury for the higher ones. 


and 2. 

Thirteen experiments were made with heads varying 
from 2.5 ft. to 47.5 ft. An examination of the results 
(Fig. 3) shows that the negative pressure h is about 0.860 
of the head //; that it is confined to the inner half of 
the tube for heads up to 37.5 ft. when the vacuum is 
31 ft., or very close to atmospheric pressure. It will also 
be noticed that up to this head the negative pressure 
varied, indicating the presence of Water at a negative 
pressure and not a vacuity, as usually represented in works 
on hydraulics. 12.5 and 47.5 
ft. indicate by their general flatness that a vacuity existed. 
Furthermore, / is no longer 0.86 //, but approaches 34 ft., 
or a perfect vacitum. This condition is reflected in the 
falling off at the coefficient of discharge Cp. At or about 
52.5 ft. head the tube ceased to act as a short tube, but 
discharged a stream similar to that of a standard orifice, 


The curves for heads of 


*Assistant Professor of Municipal Engineering, University 


of Pennsylvania 


LING 
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this change occurring when the expanding jet ceased 
fill the end of the tube. Upon towering the head the tui). 
did not necessarily again discharge as a short tube, bu: 
occasionally did. 

The action of the water and consequent losses of hea: 
can be explained in a theoretical way by assuming th 
loss before the vena contracta to be similar to that of 
standard orifice and the loss after this point to be due t 
sudden enlargement. The average results of tests on 
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FIG. DISTRIBUTION OF NEGATIVE PRESSURES IN 


2-IN. STANDARD SHORT TUBE 


%-in. standard orifice gave the following results: Coeffi- 
cient of discharge, C@d = 0.5955; coefficient of contrac- 
tion, Ce = 0.602; coefficient of velocity, Cy = 0.989. 

Let V be the velocity in the full section of the tube and 
v the velocity in the vena contracta. Then 


V2 
+ 3g 


v? (vy —V)2 


zy 24 


vee/ 1 2 
yg [e id Nert(@-}) _ 


Substituting the foregoing values, 
V2 ; ste fare . 
H = 1.498 —, or V = 0.816 ¥ 29H, or Cp = 0.816 
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which check accurately the average coefficient for heads 
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FIG. 2. EXPERIMENTAL SHORT-TUBE MOUTHPIECE 
to 37.5 ft. The negative pressure / can be computed 
follows 


Cp? 
= uf | ara 


Substituting values, the negative pressure li —0.875 IT, 
which again checks fairly closely with the experimental 
esult obtained. 

The foregoing theoretical analysis depends entirely on 
the assumption that the jet within the tube contracts 
much the same as a jet from a standard orifice and then 
reéxpands and fills the end of the tube, the surrounding 
medium being water in a more or less stationary collar 
up to 37.5 ft. head, and being a vacuity for greater 
wads. To verify this a glass tube 2 in. in diameter and 
12 in. long was substituted for the tapped brass tube, and 
the following observations were made: 

1. Up to a head of 18.5 ft. the tube flowed full with 
vo appearance of air within it. Hence if contraction does 
take place, the jet must pass through a surrounding collar 
of water in a more or less stationary or eddying state. 

2. At 18.5 ft. head a slight amount of air was seen 
to disengage from the water at the inner end, extending 





riG. 3. TYPICAL DISCHARGES FROM GLASS SHORT TUBE 
\—Under 2.5 ft. head. B—Under 20 ft. C—Under 42.5 ft. 
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for about Yo in. inte the tube. This condition progress 
until the head was 28.5 ft.. when the inner end of t 


tube was surrounded by a dense white fog extending abo 
1 in. into the tube. 
3. At 38.5 ft. head the appearance was that of snow 
or loose foam extending about 6 in. from the inner end of 
the tube. At 44 ft. head the disturbed condition extende 
to the outside end of the tube, the inner end appearing 
as a clear-cut jet showing very distinctly the contraction 
and reex pansion on which the foregoing theory depends 
t. At 56 ft. head the jet ceased to reéxpand sufficiently 
to fill the end of the tube, and it discharged as a standat 
orifice. The appearance of the glass tube discharging 
under various heads is shown in Fig. 3. Notice the 
diverging character of the stream under a head of 42.5 ft 
The coefficient of discharge for heads vreater than 37.5 
ft. may be computed by considering the inside end acting 
as an orifice discharging under a head of 77 + 34 ft 
thus: 


Vv = Cpa Vv 2947.5 (qa Vv ly | ‘7.5 4 54} 


_vV 81.5 
Cb Cd OTS] 


V 47.5 

result obtained 
This would indicate that although 
the contraction and reéxpansion are not apparent for 


Which again approximately checks the 
for a head of 47.5 ft. 


heads of less than 37.5 ft., it nevertheless occurs and the 
theoretical method of analyzing the subject is correct. 


Rules for Applying Federal-Aid 
Road-Improvement Act 


Under date of Sept. 1, 1916, the United States [Di 
partment of Agriculture has issued a booklet of rules 
and regulations to be applied in the expenditure of 
federal-aid road money. 

The act is interpreted to apply to those states where 
the actual expenditures are made and the work is done 
wholly by the counties, but supervised in a general way 
by a state highway department. No federal money will 
be paid for work which can not be proved to have been 
economically done. Bids for the work must have been 
advertised, and the contract must have been awarded to 
the lowest responsible bidder, unless it be satisfactorily 
proved that it was advantageous to accept the higher bid: 
otherwise the federal aid will be prorated to the lowest 
bid and not the actual cost of the road. 

The Office of Public Roads must be notified in advance 
of a contract letting, so that a representative may attend. 
No part of the federal money is to be used directly or in- 
directly. for the payment of a premium or royalty on 
any patented or proprietary material, specification, 
process or type of construction, unless purchased or ob- 
tained by open competitive bidding at the same or less 
cost than unpatented articles or methods equally suited 
to the same purpose. 

The rules and regulations governing surveys, plans, 
specifications, estimates, contracts, construction work, 
costkeeping and payments are so comprehensive that the 
United States Office of Public Roads and Rural Engineer- 
ing will have a dominating influence in all work for which 
application for federal aid is made. 
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The only large step in the construction of the Quebec 
Bridge that has not been described for the information 
the the of the 
640-ft. suspended span on shore previous to floating to 
the bridge site and hoisting into place.?/ The importance 
of the structure warrants completing the record, as is 
attempted in the accompanying photographs. 

The suspended span is 640 ft. long center to center 
of end supports and 88 ft. wide center to center of 
trusses. The trusses of the span have the top chords 
curved. to a parabola, the depth at the hip being 70 ft. 
the middle of the span 110 ft. center to center 
chords. The 
web is a subpanel 
Pratt system with 
main verticals. 


of engineering profession is erection 


and at 
ot 


compression posts, 


and main  diag- 


onals, tension 
The 
main panels vary 
in length from 65 
ft. in the end pan- 
to 80 ft. 
the panels at the 
center of the span. 
For the bottom 
chords throughout 
and the first 
main tension diag- 
onals of the web, 
evye-bars were 

used. All the 

other truss mem- 

bers were of built- 

up construction. 

The top chords 

were pin-connected 

at all the main 

panel points with . 
field 

splices at the in- 
termediate subpanel points. 


members. 
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or 
The web members were con- 
nected and riveted together at the main panel points of the 
top and bottom chords by means of gusset plates which 
engage the pins of the top and bottom chord members. 
All truss members were manufactured, shipped and 
handled in subpanel lengths. Nickel steel was used 
throughout for all the main truss members and the 
bottom lateral svstem, but the top lateral system and 
the sway bracing were built of carbon steel, as well as the 
minor web members which carried no moving-load stresses. 
The greatest area of the top-chord members was 434 
sq-in., and in one panel of the bottom-chord eye-bars 


*Chief Draftsman, 
Montreal, P. Q 


‘For notes on the 
“Engineering News,” 
Sept. 2, 1916; camps and yards, Mar 
-anchor arm, Jan. 7, 1915; 
eral design, Apr. 30, 1914; 


Board of Engineers, Quebec Bridge, 


erection of 
Aug. 17, 1916; 


the cantilever arms see 
for progress in 1915. see 
5, 1914, and Oct. 14, 1915; 
erection traveler, Mat 4.1915: gen- 
special shopwork, May 14, 1914. 
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311.5 sq.in. The top and bottom lateral systems, ; 
as the sway bracing, were double intersecting s) 
designed to take both tension and compression ji) 
member. 

The erection site for the suspended span was 
about three miles below the bridge site. in the s! 
waters of Sillery Cove, where the bed of the 1 
exposed at low tide. The excavations for the found 
of the falsework bents supporting the trusses a: 
proach tracks were mostly in rock—red shale and sj 
This excavation work was carried on at every low 
occurring in the daytime. On this account and lx 
the fact 
considerable | 
ing had to be «i 


progress was s\i 


three hours’ w 
and 
times twice a \ 
being all that 
could) be accom. 
plished. How 
this work and t! 
laying of the con- 
crete for the for 
dations were 
completed du 
the — season 
1915. During the 
fall and winter o! 
1915-16 the inside 


staging that had 


supported 
bridge floor and 
the traveler track 
during the « 
tion of the south 
anchor arm 
taken down 
sent back to tli 
contractor's sho} 
at Rockfield, 
r. Ge remodeled into the falsework bets 
that supported the suspended-span trusses and 
approach tracks during the erection of the span. 
traveler that had completed the erection of the north--!i 
anchor and cantilever arms was also taken down an 
shipped to the site of the suspended span, where it wa- 
reérected with the top trusses and traveling eranes left of! 
the work of erecting the suspended span being a 
plished by means of the four 70-ft. 30-ton booms, p! 
one at each of the four corners of the traveler. 

The traveler and its bracing were figured to re-!~' 
30-lb. wind when standing and a 5-lb. wind when mo 
No effect of wind during the lifting operations wa- 
sidered, as no work could be done during wind- 
appreciable strength. 

The dead-load of the traveler was carried on the | 
and rear truck springs when moving. Under wo! 
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ditions these springs Were len ked, and shims were ind lac he angies. I) destening the columns t 
en to a snug fit between the lront legs of the traveler assumed that the total we ight of the bi ilo hiate! 
he pedestals resting on floor-beams. Reactions from the weight of the traveler, including the member being 
ting the top chords, which were the heaviest pieces erected, and the vertical reaction from wind on the 
ndled in the span, were on the assumption that the traveler and span were carried by the outside columns 
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FIG. 2. ERECTION DIAGRAM OF QUEBEC BRIDGE SUSPENDED SPAN AND TRAVELER 


If similar members for both trusses were lifted at the 
same time and placed in pairs, the reactions on the front 
legs of the traveler were equal, but the reaction on 
either leg was less than the maximum leg reaction if 





the pieces were lifted and placed separately. No anchor- ‘ VE 
ave, when lifting loads at either the front or the rear le ° | 

the traveler, was required, except when placing the =, 
} : , : . Fin 95 ¥ 3-/0s 
floor-beams. It was then necessary to outhaul in all cases px F103, 
when the floor-beams were placed more than 72 ft. in = Wee: a 
advance of the front legs of the traveler; and when i: + i} He 
placing floor-beams more than 50 ft. in advance of the Fi 

. ni | j 
traveler, the rear derricks had to take a lift on the floor- Ly | it | | i 
i oa = Lil 





beams to the rear of the traveler approximately equal to 
the load on the front derricks. This procedure Was 
necessary in order to avoid overstraining the longitudinal 


FIG. 4. END SUPPORTS AND LIFTING GIRDER, QUEBEC 
SUSPENDED SPAN 


bracing of the traveler. care of the overturning effect from transverse wind ap- 
As shown in Fig. 2, the span was supported during — plied at the top of the bent. Bracing placed in the plane 
erection on staging bents placed under each panel point. of the outside columns took care of the longitudinal 
These staging bents were made up of two columns, spaced wind load on the trusses and traveler, the staging being 
6 ft. apart and tied together by means of batten plates braced in two sections. The wind load between panel 
points 1 and 7 was taken care of by the 












“ ry | b bracing in panel 1-2, and that between 
| 8 | § panel points 8 and 17 by bracing in 
cS Ss tr : 

: f S G Fo——_ -— panels 8, 9 and 10. The traveler was 
ee * } q erected on bents 19 and 20 imme- 
SS Cay ! ; = oe 
SS a _ | | Y diately adjacent to the staging of 
Ss ua the span. While standing at bent 19, 
Te 60-7 ee { err | thy the traveler erected staging  bents 
¥y x HS 1 and 2, the longitudinal bracing be- 
0" war ee] 5. 
VE | lees Sand Jacks = a <Timber tween bents 1 and 2 and the bridge 
BR —— fe cl Blocking 


members in panel 0-1. The traveler 
then moved forward, erecting staging 





and longitudinal bracing, floor-beams, 
hottom chords, bottom laterals and 
web members, except the upper hal” of 
the main diagonals and the vertical sub- 
struts, as it advanced, until it reached 
bent 17. The traveler then moved 
backward and completed the erection 


{ i 

% of the trusses by placing the top 
S 
. chords and upper web members as well 
| rl as the top ‘laterals and sway bracing. 


In Fig. 2 the members erected as the 
= neces traveler advanced are shown in full 


Columris 8-10 Column 9 lines. Dotted lines indicate the mem- 
FIG. 3. STAGING BENTS AND JACKS FOR SUSPENDED-SPAN ERECTION bers placed on the return trip. 
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As illustrated in Fig. 3, sand jacks were used at the 
even panel points, directly under and with tops bolted 
to the vertical posts of the trusses, to transfer the load 
to the outer columns of the staging. Timber blocking 
was used for the same purpose et the subpanel points 
and also between the floor-beams and inside columns of 
the staging at all panel points. The vertical posts and 
vertical hangers into which the floor-beams framed had 
their inside webs slotted to allow the end web plates 
of the floor-beams to pass through. In order to make 
this connection the floor-beams were placed on timber 
blocking over the inside staging columns, about 3 in. 
ubove their camber position: and after placing the 
vertical posts or hangers and bolting the floor-beam 
connection, the floor-beams and verticals were together 
lowered to their correct camber positions to a bearing on 
the sand jacks or timber blocking over the outside 
staging columns by means of hydraulic jacks. 

In the shop the truss members were made of such 
a length center to center of panel points that after the 
span was erected and carrying its full lives and dead- 
load the trusses would have their geometrical shape ; 
that is, the truss members would be straight between 
main-panel points. On this account the faced ends of 
the top chords, where these members were spliced in the 
field, would not come to a square bearing during erection. 
In order to obtain a square bearing at these points be- 
fore riveting on the splice material the camber elevations 
of the lower-chord panel points, during the erection of 
the span, were calculated so that the top-chord bearing 
surfaces for the pins at the main top-chord panel points 
and the bearing faces of the top-chord members at the 
intermediate panel-point splices would come together 
just sufficiently to allow the splice material to be tempo- 
rarily bolted in place with 50% of the field holes filled 
with bolts. 

The span being completely assembled, the timber 
blocking at the intermediate staging supports and under 
the floor-beams was taken out, and the sand jacks were 
lowered until the span rested on its end supports at LO and 
L18. The top-chord members then came to a bearing on 
the pins in the half-pin holes at the main panel points; 
and the bearing surfaces at the field splices came to- 
gether, the nuts on the bolts attaching the splice material 
having previously been loosened. The field rivets in these 
splices were then driven. All the vertical subposts sup- 
porting the top chord members at the subpanel points 


*~ 
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were made of such a length that these chord mem!) 
would be straight between main-panel points under ; 
dead weight of the span as it rested on its end support 

In designing the trusses the main diagonals in 
center panels L8-L10, where the web system is dou! 
intersecting and statically indeterminate, were calculat: 
to carry only live-load stresses in the lower halves 
these members. The upper portions then took the pa: 
dead-load concentrated at panel point 9. In order 
insure this condition after the span was erected, 1 
holes in the gusset plates connecting these members 
the bottom-chord panel points L8 and L10 had be 
drilled in the shop to 42 in. in diameter and the hole- 
in the member to 44 in. in diameter. When the men 
bers were first erected, these connections were fully bolted 
with 5¢-in. bolts; and when the span was swung on its 
end supports at the panel points LO and L18, if the 
panel points L8 and L10 were not at the same distance 
from a line joining LO and L18, the lower of the two 
points was lifted by means of hydraulie jacks, the 5¢-in. 
bolts being loosened in both connections. The shims 
under the higher point were removed as the load was 
applied to the lower point; and when the panel points 
L8 and L10 were brought into their correct position with 
relation to the line joining LO and L18, they were firmly 
shimmed against the staging bents. All 5¢-in. bolts be- 
ing removed, the }}-in. holes in the members were reamed 
to 43 in. in diameter through the holes in the gusset 
plates and the connection fully riveted up before re- 
moving the shims. 

At the end supporting points LO and L18 provision 
had to be made to take care of expansion and contraction 
due to changes of temperature and the stretch of the 
bottom chord under dead-load stress after the points of 
intermediate support were removed. As illustrated in 
Fig. 4, the span was supported at these points by a 
series of castings and pins. The arrangement of castings 
and pins shown was demanded by the conditions of hoist- 
ing to place in the bridge. However, to take care of 
this expansion and contraction, the lower longitudinal! 
pin and its bearing castings were polished and lubricated 
to insure that the friction would not exceed 10% of the 
vertical end reaction of the trusses as the surfaces slipped 
under the end thrusts of the span; and the end bents at 
LO and L18 in addition to taking care of the longitudinal 
wind on the span were designed to resist this horizontal 
friction force, which was estimated at 300,000 Ib. 


Quebec Bridge Suspended Span 
Falls Into River in Hoisting 


(Telegram from Harry Barker, Associate Editor, “Engineering News.’’) 


Quebec, Sept. 12, 1916.—The great center span of 
the Quebec Bridge fell into the St. Lawrence River at 
10:50 a.m. Monday, Sept. 11, after it had been hung to 
the cantilever arms by the erection hanger chains and 
had been hoisted successfully 10 or 15 ft. From the best 
information now available, it is believed that six lives 
were lost in the disaster and six men were injured. I 
had closely watched the operations of floating the sus- 
pended span into position, mooring it to the guide trusses 
and beginning the work of hoisting, and I saw it collapse. 





There was no lack of expert eye-witnesses. In fact it 
is doubtful whether there was ever brought together on 
this continent a larger assemblage of eminent structural 
engineers than had gathered at Quebec to witness the 
final task in the completion of the greatest bridge in the 
world. The Canadian Society of Civil Engineers had ar- 
ranged a special excursion of its members to witness the 
event. No one had any thought of danger in connec- 
tion with the erection work, but the engineers of tl) 
St. Lawrence Bridge Co. decided that it was better for 
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THE SUSPENDED SPAN ON FALSEWORK AT SILLERY COVE 


Permanent hanger eye-bars projecting up from end pins; 


those in charge of the operating 
distracted by the presence of any number of guests on 
the moving span. The visitors, therefore, observed the 
work from the shore or from vessels in the river or from 
the cantilever arms above. 

The delicate work of transferring the suspended span 
from the falsework on which it was erected at Sillery 
Cove, to the scows on which it was to be floated to the 
bridge site was done during the night. The valves in 
the bottom of the scows under the span were closed about 
lam. As the tide rose, the load was gradually trans- 
ferred from the falsework supports to the scows and at 
3:40 the span was afloat. Further work was then post- 
poned until daylight. 

At 4:40 a.m. tugs began moving the span out. At 
5:15 the span had been swung across the stream and 


machinery not to be 
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THE SUSPENDED SPAN HANGING FROM THE HOISTING CHAINS 


hoisting links projecting up from lifting girders 


the shore lines were cast loose. At 5:20 the three-mile 
trip upstream began, two tugs ahead pulling and five 
tugs downstream dragging backward to keep the floating 
mass under control, with an eighth tug, a large seagoing 
boat, standing by. Aided by the flowing tide, the 
trip was made in 1 hr. 10 min. At 6:35 the span was 
in position under the cantilever arms; 7 min. later the 
auxiliary mooring lines from the steam hoist on the 
floating span had been run out to the south cantilever 
mooring truss. Then one after another the four main 
mooring lines from the electric hoists on the south canti- 
lever were attached. The same procedure was completed 
at the north end a few minutes later. The whole process 
of mooring required 1 hr. 5 min. 

At 7:25 the downstream tugs eased off and nosed 
ia close to the scows. About the same time the upstream 





In the detail view, note the short transverse girder, the “lifting girder,” under the span corner; the hoisting chains 


are connected to the short links seen in the view at top of page 












































tugs also eased off to stand by. Twenty minutes later chains. As the tide fell, the weight of the span beg 


all lines had been made fast at the north and south ends of — to be transferred to these chains. At 8:50 the jacks 
the truss and all the tugs had cast off. the north end of the span began working, and pract 

At 7:48 the north hanger chains swung forward from cally at the same time the jacks at the south end. 
back of the mooring truss. Three or four minutes later {%:22 a.m. the span cleared the scows, the south end | 
the chains on the south side were swung down. All four ing apparently a few seconds first. At 9:25 a.m. 
pairs of hangers were connected to the span simultane-  scows on the north side were cut loose from the spa 
ously, within a few seconds. The south group followed in a few minutes. 

At 8:23 a.m. the erection link pins were seen to be at The scows then drew to one side revealing the sy) 


the bottom of the slot on beth north and south hanger tacle of the great 640-ft. span hanging suspended [ri 
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A COMPARISON OF OUTLINES—THE OLD QUEBDC BRIDGE CANTILEYER AND THE NEW, IN PROCESS OF 
ERECTION—1907 AND 1916 














1916 








SOUTH HALF OF THE OLD QUEBEC BRIDGE 


When completed nearly to center of suspended span as a 
cantilever structure, the entire half bridge fel! 


lifting chains and tumultuous chorus of cheers re- 


sounded from the crowds aboard the vessels which 
crowded the river downstream, and among the many 
thousands of spectators on both banks of the river. 


Evervbody believed, of course, that the crucial and dif- 
ficult stage of the work was past and the rest was merely 
a routine operation. Four lifts of 2 ft. were taken with 
the north jacks and five lifts with the south jacks. Work 
was then suspended for a short time to relieve the men 
before starting on the long and taxing routine of hoisting. 
Hotstine Is Restmep Arter RecEss 
The lunch interval lasted an hour; then all hands went 
hack to the bridge, and jacking was resumed. 
tions worked perfectly as before. The span rose steadily. 
At 10:46 a.m. additional lift had been taken 
at each cantilever since the lunch recess, making five lifts 
at the north end and six at the south. At this time on 
each side of the river the top jacking pins were out; the 
wttom jacking pins were in, and the top girder was 
descending for another cycle. The weight of the sus- 
pended span was hanging from the lower or fixed jacking 
girders and everything apparently was stable and secure. 
At this moment, something, somewhere, gave way on 
or about the suspended span, far below the level of most 
of the observers. What that initial failure was, every 
engineer in every branch of the profession will earnestly 
desire to learn, for concededly this bridge represents the 
wight of constructional effort. It is possible here to 
give only an account of the fall of the suspended span 
as seen by the editor of Engineering News and as re- 
counted by other eye witnesses afterward. These de- 
sriptions permit an answer to the puzzle—in fact sev. 
answers, wherein lies doubt and confusion for the 
ent. Several combinations of circumstances can be 
ulated to agree more or less closely with all the evi- 
at hand. 
Tir Great Span Faris Into THe River 
10:50 a.m, the attention of the closest observers 
ittracted by sounds that seemed to tell of serious 
tural failure. To some there was a noise like the 
irge of a cannon, almost immediately followed by 


The opera- 


one 


from the very tip end of the north cantilever. 


pulled down and outward. 
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the liolite r cracking of accessory fa lures, 
ping and 

li is hard to separate the 
actually observed in 


and then sl 


roaring noises, as the span went into the water. 


subjective from what was 


the few seconds while the amazed 


observers watched the span disappear. 


Observers who were clear of the bridge downstream. 
off the south cantilever, seem to agree that the south 
upstream corner of the span first slipped off the lifting 
girder. They think also that at this stage that 


eorner 


of the span dropped almost to the 
helow. before the 
girder. 


thirty feet 
corner left its lifting 


the overturning motion 
started by the falling of the upstream end continued 


as an upstream overturning, and simultaneously the end 
of the upstream truss appeared to fall down as the 
structure corkscrewed into the water. It appeared fur- 
ther that a considerable part of the span—possibly a 
third of its length—was submerged before the north ends 
appeared to slip off their lifting girders. It was not 
possible to tell from this distance whether one corner 
at the north end lifted off in the fall. 

An important difference is noted in the observation 
made by a prominent engineer who watched the span 
He de 
clares that the upstream truss at the north as well as 
the south corner slipped off before either of the down- 
stream truss ends left its seat. 


water, 
south downstrean 
To southerly observers, 


It seemed to observers on the south cantilever as though 
the great north cantilever must be pulled down by the 
violence of the shock. Some small disturbance of tly 
cantilever end was apparent from across the river, but the 
gigantie frame stood the test nobly, and in a few seconds 
came the realization that it was safe. In the meantime the 
hanger chains, with the lifting girders on their ends still 
intact and in place, swung about violently, crushing the 
wooden inside operating platforms. 

On the jacks and platforms of each arm were about 
twenty men. Only one of these was lost and three 
hurt, though all the rest had narrow escapes. The chiei 
inspector of the Board of Engineers, Herbert MeMillan, 
posted on the downstream platform, north cantilever, 
had a leg broken. One man on the upstream plat- 
form, north cantilever, dropped overboard and was lost. 
On the south cantilever one man on the downstream pin 
platform jumped and with three others was rescued. 

Many prominent engineers from the United States and 
Canada were on the suspended span when the lifting 
operations began. At the intermission in the jacking 
operations they came ashore. That saved their lives. The 
total death roll is still uncertain, but probably only 11 
were lost and 6 injured in the great accident. 

Both cantilever arms of the structure were thronged 
with many prominent engineers who had come to see the 
crowning achievement of the Quebee bridge’s history. 
Besides these visitors, there were engineers and inspec- 
tors of the company, and of the Board of Engineers, 
and many government officials. These men find their 
sensations, as they were thrown down and about by the 
oscillations of the cantilever ends set up by the shock 
of the load release, difficult indeed to describe. Out 
of the chaos of stories, however, there comes some indi- 
cation that the downstream cantilever end first went up 
and returned, while the upstream cantilever end was 
This first motion might have 
been followed by a series of oscillations of 15 to 18 in. 
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K-trusses 
the 
Yet there appears to have been no 
to the lateral system for observation indicates 
Through 
the interior of the bridge the longitudinal edges appear 
still perfectly parallel. 


taaximum. It appears clear that each of the 


acted 
lateral connections. 


independently, thanks to the flexibility ot 


damage 


no permanent distress of the lateral members. 


Tire CONDITION OF THE Four PAtrs oF HANGER CHAINS 

The hanger chains, as previously stated, are still there 
and substantially intact, with the lifting girders hang- 
ing at their lower end. But they are not uninjured or 
' Careful note 
has heen taken of their condition in a joint examination 
hy the St. Lawrence Bridge 
Co. 


. ; 46% 
South Swe 


nmarked, and this of course is significant. 
Board of Engine rs and the 


Hangers—The downstream hangers show 
the lifting girder at the bottom, the jacking girders at 
bridge floor, and the top supporting girder, inclined down- 
ward in the upstream direction at an angle of 10° or 
so; the hangers and girders rocked on the top pin. The 
lower end of the inner hanger, i.e., the one nearer the 
center line of the bridge, is bent upstream. The lift- 
ing girder hung to the chain is battered, the lower or 
longitudinal bearing pin has disappeared, and the upper 
or transverse pin has turned and dropped into the place 
of the lower pin. 

The upstream hanger chain shows all girders substan- 
tially level transversely. The hangers themselves are not 
damaged, except that the inner one is scored where it 
sheared through the end bottom strut of the span. There 
is evidence of rotation of the lifting girder from the 
appearance of the connection to the chain. 

North Side Hangers—The upstream and downstream 
hanger chains are unbent, and are in better condition 
than those of the south end. However, the inner hanger 
of each chain is dented and where it sheared 
through the bottom strut. 

The preceding lacks detail. 
veneral conditions, however. 


SCC red 


It truthfully indicates the 


Cause OF THE AccIDENT—THE Most LikeLty THEORY 
teference to the drawing on p. 523 of this issue or 
to the slightly less complete drawing p. 423, Aug. 31 
issue, shows a cruciform rocker casting between sus- 
pended span and lifting girder, by way of which the end 
of the suspended span rested on the lifting girder. This 
casting formed a sort of universal joint to support the 
span: it had a longitudinal pin below and a transverse 
pin above. Sliding movement along the longitudinal 
pin was helped by extra lubrication while the span was 
en falsework, but was blocked by bolting on four re- 
tainer plates when the span was floated off on scows. 
Study of the sketch of the method of support of the 
span on the lifting girder here will show that there was a 
measure of instability in the arrangement, the weight 
being on top, with a universal joint under it, and the 
support—-the point where the girder was hung to the 
chains—being practically at the same level as the uni- 
versal joint. To explain how the truss span comes to be 
in the river and the lifting girders are still there we must 
look for some action that would unseat the span. The 
span might slip off, or the girders might kick out, or 
the rocker casting between girder and truss might break. 
No actions are known to have occurred in the hoisting 
that would favor either a sliding off of the span or a 
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kicking out of the lifting girder. The most proba 
planation at the moment is that the eruciform 
casting between lifting girder and end of the sus; 
span broke. 

The rocker whose break caused the disaster is be! 
to be the one at the south upstream corner whos 
was first observed. . Fracture of the casting pro 
oceurred on the side facing the center line of the 
At any rate the break must have been so located 
let the truss corner fall on the lifting girder off . 
and near the midspan edge. Then the girder ro} 
kicked back, and let the corner of the span slide of 
nothing but the strength and support of the portal- 
sway bracing to hold it from falling into the \ 
Clearly the portals and laterals of a 640-ft. span 
not equal to such duty. 

As soon as the span lost its support at the south 
stream corner by breaking of the rocker, the diago: 
opposite corner or the north downstream corner proba 
lifted slightly so that the line of support then was dia 
ally across the span from south downstream to north 
upstream corner. Failure of the portals and lateral <y- 
tem and possible rotation of the trusses and failur 
the whole structure both downward and sideward was 
inevitable in this condition. 

All this took only four or five seconds, of course, 
and observation of the individual actions is uncertain. 
However, it appears that the upstream truss began to 
crumple as the span tilted, the ends of the truss 
down and its center up. 

I send you my account after most favorable opportun- 
ities to observe the facts and conditions of the hoistiny 
operation, seeing the collapse from an excellent vantage 
point, and after interviewing a large number of evewit- 
nesses to check my observation of the facts of the collapse 
and engineers of the bridge company as well as inie- 
pendent engineers to check the facts as to the behavior 
of the individual parts. 

No one knows at present whether more will be learned 
concerning this failure in the sequel, as the physical 
evidence is deep under water. It is only fair, however, to 
impress on all engineers that the case is so extraordinary 
that, especially in view of the wonderfully scrupulous work 
of the Commission and the bridge company, judgment 
should be formed only tentatively, and final conclusions 
held in abeyance. One thing only is clear just now, that 
an awful accident has happened. 


volnig 
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What Caused the Quebec 
Bridge Disaster? 


By no means the least remarkable circumstance 
connection with the disaster to the great bridge at Quel 
is the fact that although the disaster was witnessed |) 
over a hundred of the most eminent structural engi- 
neers in both Canada and the United States, including 
the expert staff engaged in the erection of the bridge, 
it was not certainly known for 24 hours after the dis 
aster oceurred, exactly where was the initial point «! 
failure. 

When the first unsatisfactory press dispatches came 
over the wire, telling practically nothing, save that ‘|. 
span had collapsed and gone to the bottom of the river 
the most probable conjecture seemed to be that some 
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ing had gone wrong during the ticklish process of 
coring the span into exact position and transferring 
from the scows which brought it to the bridge site 

, the hanger chains. As this. was apparently the most 
lelicate part of the work, the possibilities of trouble from 

nd or tidal currents or other unforeseen interference 

ith making the connections to the cantilever arms 
loomed large in the imagination. These first specula- 
tions were of course swept one side when the news came 
that the span had been actually hung from the lifting 
chains and hoisted some distance when the collapse 
occurred. 

Many engineers, doubtless, then turned their thoughts 
to a consideration of a possible failure of the lateral 
bracing of the span. While every precaution had been 
taken apparently to make sure that the bridge should be 
kept level while the lifting process was going on, it was 
of course possible that one corner might be lifted more 
rapidly than the others, producing a torsional effect on 
the truss. It was conceivable, at least, that such un- 
even hoisting might have gone far enough to throw such 
stresses into the lateral bracing as to cripple some of the 
members and cause the collapse of the entire structure. 
It will be evident that the truss would not have to be 
cant over very far before its enormous weight would over- 
load the wind bracing. 

More circumstantial reports from Quebec disposed also 
of this hypothesis. Had the failure occurred in such a 
manner, the great number of expert bridge engineers 
who watched the failure would have promptly identified 
and reported its evident cause. The same is true of any 
failure within the suspended span, from whatever source ; 
and more than this, the span was a piece of bridgework 
of ordinary type, and internal failure was no more likely 
than in any other large truss bridge. 

The huge lifting chains by which the truss hung sus- 
pended did not fail. They are intact, with the lifting 
girders still attached to their lower ends. The suspended 
span alone is gone. That is the basal fact. The 
swinging chairs on which the span was seated are in- 
tact—barely scratched—but their burden has slipped off 
into the river. 

The place of initial failure, then, is narrowed down 
to the place where the truss rested on the girders which 
hung from the bottom of the lifting chains. Study of 
the drawings of this connection, on page 523 of this issue, 
shows that the rocker bearing on which the truss rested 
was over 4 ft. higher tan the pin-bearing through the 
girder by which the load was transferred to the chains. 
To hold the girder from rotation, there were plate-and- 
angle connections between the top chord of the girder and 
the short built-hanger link which formed the means of 
attaching the girder to the chains. 

Of course, so long as the span remained absolutely 
level, and absolutely central on the lifting girder, there 
was no tendency to tip or rotate the girder, and no 
strain against the plate-and-angle connection just men- 
tioned. At the moment of the accident something hap- 
pened which upset this condition of perfect central load- 
ing. If the steel casting which supported the south 
upstream corner of the span broke under its load of 
some 1,300 tons, its fracture would have produced the 
loud report with which the disaster began. As _ the 
truss shoe settled down through the broken fragments of 
the casting, it was bound to destroy irrecoverably the 


delicate condition of central loading. It may have kicke: 









ENGINEERING NEWS 529 
























































the supporting girder out from beneath it: it may hav 
shoved it far enough to one side so that the unbalance 

load on the girder would rotate it on its pin and let 
this corner of the truss slide off. In either case the 
wreck of the suspended span would occur as the ey 

witness account describes it. One corner unsupported 
and only the unsteady swinging chairs under the other 
three, the ponderous span was bound to go to the bottom. 
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Temporary Trestle to Complete 
Kansas City Bridge 


Pending the construction of the new 23rd Street 
Trafficway in Kansas City, Mo., a temporary trestle 
is to be built to connect the Allen Ave. viaduct in 
that city with the east end of the new Kansas Ave. 
bridge over the Kaw River in Kansas City, Kan. 

The Wyandotte County (Kansas) Commissioners, 
about two years ago, let a contract for the new Kansas 
Ave. bridge to replace the old structure which was not 
only inadequate but also did not conform to the Govern- 
ment and Kaw Valley Drainage Board’s requirements 


‘ of a two-pier structure in the 734 ft. established channel. 


The new bridge was located to meet the proposed 23rd 
Street Trafficway Viaduct on the Missouri side and is 
practically completed at a cost of $480,000. It has two 
317-ft. spans in the channel and the total width of 6+ *t. 
provides for one 6-ft. sidewalk on the south side, a 36-ft. 
roadway and a double street-car track on the north side. 

Although an item of $300,000 for the construction of 
the 23rd Street Trafficway was included in a recent bond 
issue, voted in Kansas City, Mo., the city has been 
unable to come to any agreement with the four railroad 
companies where tracks are crossed by the proposed 
viaduct as to their share of the expense of construction. 
Plans and specifications are being prepared by Har- 
rington, Howard & Ash, Consulting Engineers. The 
structure will be reinforced concrete and will cost 
approximately $560,000, including a long approach on 
Liberty St., which will replace the present Allen Ave. 
viaduct. The city proposes to pay one third of the 
cost, the street railways company has agreed to pay 
one-third and it is expected that the steam railroads will 
agree to contribute the other third. Court proceedings 
have already been instituted for the widening and 
regrading of 23rd St. east of Brooks St. where the new 
viaduct will terminate, the balance of the city bond 
issue being used to help pay this cost, and it is possible 
that the other points in controversy will be settled in 
the next few months. 

In the meantime, the temporary timber structure will 
be built and the new Kansas Ave. bridge thrown open 


. to traffic, so that the old bridge across the Kaw may 


be removed before it becomes a menace again in the 
spring high water. The temporary trestle will be 1,056 
ft. long and average about 30 ft. high. It will carry 
a double-track car line, included in a 36-ft. planked 
roadway, but no sidewalks. The contract price is $19,450. 
This sum was obtained by “passing the hat” among the 
industries in the West Bottoms who will be served by 
its construction, forty of them contributing $5,090 and 
by the Kansas City Railways Co. who paid $12,500; 
the balance will be paid by the railroads and the city. 
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Sewage Disposal at Lynn 


An investigation of methods of disposal of the sewage 
f Lynn, Mass., conducted by the State Department of 
Health and the Municipal Council of the city, has re- 
sulted in the recommendation that the ocean be utilized, 
the method of dilution being the most efficient of all 
systems of disposal now in use. 

The dry-weather flow in the sewers amounts to about 
12,000,000 gal. per day, while the sewerage system is 
capable of delivering about 81,000,000 gal. per day, in- 
cluding storm water, at the outlet. The wide variation 
in rates of flow would make it difficult to provide treat- 
ment, but consideration was given to methods of chemical 
precipitation, filtration, activated sludge, screening and 
disinfection, as well as the recommended method of dis- 
posal by dilution. The success of the latter method at 
Boston is cited by the joint board as an example of the 
value of that method to coast cities. 
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Pennsylvania R. R. to Detroit 


The plans of the Pennsylvania Railroad Co. to ex- 
pend $40,000,000 to enter Detroit, Mich., are officially 
announced. The entire traffic of the city has hereto- 
fore been handled by the Michigan Central, Grand Trunk 
and New York Central lines. 

From Toledo, Ohio, the present northern terminus of 
the Pennsylvania lines, the tracks will be extended a 
few miles to connect with the Pere Marquette R.R., for 
the joint use of which the Pennsylvania R.R. has al- 
ready perfected arrangements. This will give the Penn- 
svlvania an entrance to Detroit, where it is proposed to 
spend a large sum in paralleling the belt-line railway 
of the Detroit Terminal R.R., owned jointly by the New 
York Central and Grand Trunk lines. A part of the 
project is a large terminal passenger station at Detroit. 

The new belt line will connect with practically all the 
large automobile factories and will give the Pennsyl- 
vania a share in an immense traffic. 

The Detroit terminal work will be in direct charge 
of B. V. Sommerville, former Principal Assistant Engi- 
neer, Southwest System, Pennsylvania lines west of 
Pittsburgh. He has offices in Detroit under the title of 
Resident Engineer. 

% 

A Steel Stack Section fell nine stories when one leg of the 
A-frame of the derrick, with which it was being hoisted, 
broke. The stack is being erected on the Pittock Block, Port- 
land, Ore., by Clay S. Morse & Co. The last section was being 
hoisted when the accident occurred. The section is 10% ft. 
in diameter by 15 ft. long, and weighs 4,500 Ib. The fir 
boom—109 ft. long by 18 in. in diameter—dropped across the 
parapet and snapped in two. According to press dispatches 
the stack section and the wreckage from the derrick struck 
a roof 100 ft. below, but did not go through. The rivets will 
be taken out and the section straightened. 


cxpanding the Corps of Engineers, U. S. A.—The largest 
number of commissions in the Corps of Engineers, U. S. A, 
to be awarded to a single class of West Point graduates 
is the 24 given to the members of this year’s class. Of these 
24 graduates, 21 are first lieutenants, their commissions dat- 


ing from July 1 The other three are second lieutenants— 


the only ones now in that lowest rank. 
July 1 provides for 79 second lieutenants. 
a first lieutenant is $2,000 per 


lieutenant $1,700. 


The Bronx Valley Sewage, of Westchester County, N. ¥ 
has been ordered purified by the Secretary of War. Notice 
was served on the manager of the Bronx Valley Trunk Sewer: 
Commission, Sept. 11, that the government would bring suit t 
force the removal of the sewer outfalls in the Hudson River 
Yonkers unless the county builds a treatment plant. Ir 
1912 the Federal Government brought a suit against the Brony 
Valley Sewer Commissioners, but the action was dismissed 
upon the signing of a stipulation that the commission would 
treat the sewage before it reaches the Hudson River.) John 
J. Brown is manager of the Bronx Valley Sewer Commission. 


The law effect 
The basic salary 
and of a 


annum secor 


Flood Prevention in Kansas has been 
engineering committee appointed by the 
gress which convened a year ago. 
conservative estimates fix the net 
the past thirteen years at 
average of $4,000,000 


investigated by an 
Kansas Flood 
The committee states that 
losses in Kansas during 
approximately $52,000,000, or an 
annually. In addition to the 
monetary losses, there has been a large amount of indirect 
property loss and more than 100 lives have been sacrificed 
The committee believes the cost of flood protection must be 
paid, to a large extent, at least, by taxation upon the citi- 
zens of Kansas. Codéperation of the Federal Government is 
necessary, however, for the complete solution of the problem 
as many of the streams which cause damage in Kansas have 
part of their drainage area beyond the state boundaries 
The committee says that the first thing to be done in the 
study of flood prevention is to establish stream-flow 
and it recommends the establishment of a number of river 
gaging stations. The committee was composed of T. J 
Strickler, Chairman, Engineer of the Kansas Public Utilities 
Commission; H. A. Rice, of the State University Engineering 
School; H. B. Walker, State Drainage Engineer; A. A 
Robinson, formerly of the Santa Fe, and Charles Wenzer, 
consulting engineer of the Union Pacific. Under a _ recent 
act of Congress, a survey is to be made by the U. S. Engi- 
neers of the Kansas, Neosho and Cottonwood rivers and their 
tributaries, with a view to the development of some system 
of flood control. 
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L. P. Matthews, a structural engineer of Lima, Ohio, has 
joined the staff of A. M. Frink, Architect and Engineer, 
Cleveland, Ohio. 


Cc. R. Chevalier, formerly Division Engineer of the Boston 
& Maine R.R., St. Johnsbury, Vt., has been appointed Road- 
master of the Portland Terminal Co., Portland, Me. 


Joseph K. Gannett, Assistant Chief Engineer of the Sam- 
uel Austin & Son Co., Cleveland, Ohio, has been appointed 
Chief Engineer of the Philadelphia branch of the company. 


Cc. S. Isant, formerly of Izant & Frink, Architects and Engi- 
neers, Cleveland, Ohio, is now in charge of factory output 
and production methods for the Corning Glass Co., Corning, 
mya 


J. W. Beardsley, M. Am. Soc. C. E., Chief Engineer of the 
Porto Rican Irrigation Service since 1910, has resigned. He 
was formerly Director of Public Works of the Philippine 
Islands. 


Robert Lenox Stewart has resigned from his position as 
Engineer in charge of the New York City office of the Caspe: 
Ranger Co., of Holyoke, Mass., to accept a position with the 
Bridgeport office of the Austin Co. 


George J. Percival has resigned his position with Day & 
Zimmerman, Consulting Engineers, Philadelphia, Penn., to be- 
come Engineer of the Philadelphia office of the F. W. Mark 
Construction Co., of Cleveland, Ohio. 


William Ferguson, formerly Supervising Engineer at De- 
troit, Mich., of the Travelers Insurance Co. and the Travelers 
Indemnity Co., of Hartford, Conn., has been promoted to be 
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eling Supervising Engineer with headquarters at Hart 


Robert E. Bell has been appointed Assistant Chief En- 


eer of the Samuel Austin & Son Co., Cleveland, Ohio, 
ucceed Joseph K. Gannett, promoted, as noted elsewhere 
Bell was formerly in the office of the Building Com- 

ssioner of Cleveland. 

J. Albert Holmes, M. Am. Soc. C. E., of Somerville, Mass., 

s been appointed Resident Engineer for the J. G. White 


ngineering Corporation on three large earth dams for the 
southern Power Co., near Bridgewater, N. C. He was form- 

lv Division Engineer in charge of the construction of the 
Charles River dam at 
somerset dam at Somerset, Vt. 


Boston and Resident Engineer of the 

LineolIn Bush, M. Am. Soc. C. E., Consulting Engineer, New 
York City, has been selected as the third arbitrator to settle 
the Galveston (Tex.) causeway 
of “Engineering News,” Aug. 17, the other 
the board of three outside engineers to investigate 
ind report upon the project are Prof. A. N. Talbot, 
University of Illinois, and Prof. George F. 


controversy. As noted on 


members of 


designs 
of the 
Swain, of Harvard 


University. Professor Talbot represents the steam-railway 
interests and Professor Swain the county and electric-rail- 
way interests. These two selected the third member of the 


board 


John L. Thompson, M. Am. Soc. M. E., 
ing Engineer 


formerly Supervis- 
of the Travelers Insurance Co. and the Travel- 
ers Indemnity Co., of Hartford, Conn., has been made Su- 
perintendent in general charge of the engineering and in- 
spection division of the company. He was born in Bridgeport, 
Conn., and was graduated from Sheffield Scientific School, Yale 
University, class of 1904. After four years with the New 
York Telephone Co. as an assistant engineer in the de- 
partment of building construction, he enteréd the service of 
the Travelers Insurance Co. as an inspector. He has served 
three years in the underwriting department. William P. 
Eales, formerly Supervising Inspector at Philadelphia, Penn., 
has been made Assistant Superintendent. 


Dr. Allan D. Risteen, M. Am. Soc. M. E., recently Engineer 
of the Travelers Insurance Co. and the Travelers Indemnity 
Co., of Hartford, Conn., has been appointed Director of Tech- 
nical Research and Safety Publication Work of the company. 
He was born in Amesbury, Mass., and was graduated 
the Worcester Polytechnic Institute in civil 
1885. Later he took graduate courses at 
and Yale University, where he was awarded the degree of 
Doctor of Philosophy in 1903. For two years after graduating 
from Worcester Polytechnic Institute he was with the United 
States Coast and Geodetic Survey. Later he was Editor of 
“Power.” The change has been made in Dr. Risteen’s posi- 
tion to enable him to devote more time to technical research 
and the direction of the publications on safety. 


from 
engineering in 
Dartmouth College 


The Corps of Engineers, U. S. A., has been increased by 24 
graduates of the 1916 class at West Point. Of these 21 are 
First Lieutenants at $2,000 per annum, plus allowances, dating 
from July 1. The 21 most fortunate ones are: John H. Wills, 
Lynchburg, Va.; Raymond G. Moses, Denver, Colo.: Wilhelm D. 
Styer, Trenton, N. J.; John W. Fraser, Suffern, N. Y.; Charles 
H. Cunningham, Lawrenceville, Ill.; Dwight F. Johns, Rock- 
ford, Ill.; William A. Snow, Washington, D. C.; Thomas D. 
Finley, Washington, D. C.; William H. Britton, Cedar Rapids. 
Iowa; Elroy S. Irvine, Phoenix, Ariz.; Notley Y. Du Hamel, 
Brooklyn, N. Y.; William H. Henderson, Georgetown, Tex.; 
Robert G. Guyer, Fort Sill, Okla.; Edward C. Smith, Ma- 
rion, S. C.; Robert A. Sharrer, Westminster, Md.; Lud- 
son D. Worsham, Evansville, Ind.; Edward G. Bliss, Wash- 
ington, D. C.; Ralph G. Barrows, Rochester, N. Y.; Holland 
G. Robb, La Crosse, Wis.; Frederick W. Bonfils, Fort Con- 
stitution, N. H., and Robert R. Neyland, Jr., Greenville, Tex. 
The three commissioned Second Lieutenants are William M. 
Hoge, Jr., Lexington, Mo.; Stanley L. Scott, Louisville, Ky.; 
and Tattnall D. Simkins, Albany, Ga. 


F. B. H. Paine, William McClellan, F.'s Am. Inst. E. E., 
and Horace T. Campion, M. Am. Soc. C. E., announce the form- 
ation of the firm of Paine, McClellan & Campion, of 25 Church 
St, New York City, and 1420 Chestnut St., Philadelphia, Penn. 
Mr. Paine is the son of Charles Paine, prominent a few years 
ago as a railroad engineer and executive. In 1886 he entered 
the Westinghouse laboratories at Pittsburgh as a student. 
In 1889 he went into the Southwest as salesman and en- 
xineer for the purpose of establishing electric lighting com- 
panies in municipalities. From 1891 to 1893 he was in the 
employ of the Edison General Electric Co., Siemens & Halske 
Co. In 1893 he returned to the Westinghouse Co. spending 
most of his time at the New England office, finally becoming 
its manager. In 1905 he became General Manager of the con- 
struction work of the Ontario Power Co. In 1911, he opened an 


ENGINEERING 


NEWS ht 


office in New York as a Consulting Engineer M eS I 
was born in Philadelphia and has spent the large 

his engineering life there After a short time spe 
architectural offices he entered the electric railway 
through the old Philadelphia companies, finally becomins 
assistant to the Chief Engineer, William S. Twining About 
1905 he left the Philadelphia Rapid Transit Co. to take charge 


of the Philadelphia 


office of the Re-Enforced Cement Con- 
struction Co During this time he had charge of the very 
heavy reinforced concrete forebay work of the Ontario Power 
Co. at Niagara Falls He has made a special stud of the 
design and construction of car-barns and substations In 
1907 he associated himself with William McClellan, another 
member of the present partnership, in order to carry on a 
constructing and consulting engineering business A bio- 


graphical sketch of Dr. McClellan 
columns on Aug. 31, at the 
rector of the Wharton 


was published in these 
time of his appointment as Di- 


School of Finance. 
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Emil Herter, M. Am. Soc., M. E., 
neer of the Edison Storage 
died Aug. 24 aged 59 


Chief 
Battery Co., 


Mechanical Engi- 
West Orange, N. J., 
years. 

Douglas Boyd Carpenter, formerly a 
neering staff of the Southern Ry., 
France, 


member of the engi- 
has been killed in action in 
where has was serving as Second-Lieutenant of the 


Royal Engineers of Great Britain. 


Henry Horne, for many vears an erecting engineer with the 
Allis-Chalmers Co. of Milwaukee, Wis. 
home of his daughter, in 
the installation of many 
country. 


died recently at the 
Anniston, Ala He had charge of 
water-works plants throughout the 
Walter Chur, President and General Manager 
ican Railway Supply of New York 
at his home in Orange, N. J He 
delphia 71 years ago. He had 
company for 33 years. 


of the Amer- 
died Aug. 29, 
born in Phila- 
been General Manager of the 


Co., City, 


East was 


Charlies W. Kouns, General Manager of the 
of the Atchison, Topeka & Santa Fe Ry 


Eastern lines 
. died at his home in 


Topeka, Sept. 3 He was born in New Holland, Ohio, Oct. 
22, 1854, and began railway work as a brakeman in 1871. 
He was promoted through the train-dispatching and trans- 


portation departments to be General Manager of the Western 
lines in 1909. He was transferred to the Eastern 


lines in 
1910. 
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ENGINEERING SOCIETIES 
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NATIONAL ASSOCIATION OF STATIONARY ENGINEERS. 
Sept. 11-16. Convention, Minneapolis, Minn. Secy., Fred 
Raven, 417 S. Dearborn St., Chicago. 
ILLUMINATING ENGINEERING SOCIETY 
Sept. 18-20. Convention in Philadelphia, Penn. 
Cc. D. Fawcett, 29 West 39th St.. New York, N 
ASSOCIATION OF IRON AND STEEL ELECTRICAL 
NEERS. 

Sept. 18-22. Convention in Chicago. 
Oliver Iron and Steel Co., Pittsburgh, Penn. 
ROADMASTERS AND MAINTENANCE OF WAY 

TION OF AMERICA. 
Sept. 19-22. Convention in New York City. 
Andrews. 
MICHIGAN GAS ASSOCIATION. 
a 21-22. Annual meeting in Detroit, Mich 
. Graves, Lansing, Mich. 


AMERICAN PEAT SOCIETY. 


Asst. Secy., 
Y 

ENGI- 
Secy., W. O. Oschmann, 


ASSOCIA- 


Secy., P. J. Mc- 


Secy., Clark 


Sept. 21-23. Annual meeting in Washington, D. C. Secy., 
Julius Bordollo, Kingsbridge, N. Y. 
AMERICAN CHEMICAL SOCIETY. 
Sept. 25-30. Annual meeting in New York City. Secy., 


Charles I. Parsons, Washington, D. C. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. 
Oct. 9-13. Convention in Newark, N. . Secy., Charles C. 
Brown, Indianapolis, Ind. 


AMERICAN ELECTRIC RAILWAY ASSOCIATION. 
Oct. 9-13. Convention at Atlantic City, N. J Secy., E. B 


Burritt, 8 West 40th St... New York City 


Ae RAILWAY BRIDGE AND BUILDING ASSOCIA- 
TION. 
Oct. 17-19. Convention in New Orleans. Secy., C. A. Lichty, 
Cc. & N. W. Ry., Chicago. 


AMERICAN GAS INSTITUTE. 
Oct. 17-20. Annual meeting in Chicago. Secy., G. 


Rams- 
dell, New York, N. Y 
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ENGINEERING 


RAILWAY E 
CIAT 

Oct, 30-Nov 
ner, General 


sECTRIC 


i SUPPLY 
ON 


MANUFACTURERS’ ASSO- 


I 
I 
Annual meeting at Chicago 
Electric Co., Chicago 
NATIONAL ASSOCIATION OF RAILWAY 
Nov. 14 Convention in Washington, D. C 
Connolly, Washington 
RAILWAY GARDENING 
Dec. 5-7 Annual meeting in 
Sewickly, Penn. 


Secy., J. Scrib- 
COMMISSIONERS. 
Secy.. W. H 


ASSOCIATION 


New Orleans Secy., Charles 


Kk. Lowe, 


The 
nual convention in Montreal 


Ansociation of Port Authorities will hold its fifth an- 
Canada, Sept. 13 to 15 


The Washington State Association of County Commission- 
ers and the Washington State Association of County Engineers 
will hold a joint convention at Tacoma, Wash., Sept. 14 to 16. 
A number of technical papers will be presented, as will also 
a number of addresses on subjects of general interest to high- 
way officials 
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An “Automatic” Toggle Bolt 
A new head, called the 
just been put on the market by the U.S 
Duane St., New York City 
hinged wings and a 
A spring inside the 


“Arrow,” has 
Expansion Bolt Co., 
The head is formed by two 1-in. 
engaging the bolt threads 

them opened out except 


design of toggle-bolt 


trunnion nut 


wings keeps 
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“ARROW” TOGGLE BOLT 


bolt 
been 


when 
place 


hole. When the 
freed the inner 
giving a holding power equal to 
icself and locking the bolt against 
that these hold in corners with a 
Samples are furnished on application. 


bolt is ‘in 
edges bear 


passing through the 
and the wings have 
directly on the bolt threads 
the strength of the bolt 
turning. It is claimed 
single wing open 
. > * 


Two-Way Sewer-Cleaning Machine 
A rotary-blade sewer-cleaning machine and root cutter, 
which can be pulled in either direction with equal facility, has 
been introduced by the Buffalo Municipal Equipment Co., 
Buffalo, N. Y. The device is made to clean pipe sewers 
from S8-in. diameter up. Sets of equipment may be rented, 
as well as purchased. It is claimed that roots or any kind of 


TWO-WAY SEWER-CLEANING 


ROOT CUTTER 


MACHINE AND 


obstruction can be removed with this device, which is designed 
with strength of parts particularly in mind. The manufac- 
turer guarantees to replace any part broken in actual use 


within five years 
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New Noiseless Non-Metallic Gears 
material for gears, 
ties of older non-metallic 
better mechanical 


A new having all the noiseless quali- 


products, greater strength an 
characteristics, has been developed } 
the Westinghouse Electric and Manufacturing Co., of FE 

Pittsburgh. It bears the trade name “Bakelite Micarta—)p 
and consists of layers of‘heavy duck bonded together und: 
pressure, with “Bakelite’—the synthetic phenol-formaldehyd 
resin. This gear material can be made in plates of up to 2 ir 
thickness. It has a tensile strength, parallel to laminations 
10,000 lb. per sq.in.; a compression strength of 30,000 Ib. per 
sq.in. perpendicular to laminations, and of 17,000 Ib. per sq.ir 
parallel to laminations; a traverse strength of 17,000 Ib 
a coefficient of expansion per inch per degree Centigrade. o; 
0.00002 in. in thé direction parallel to laminations and o 
0.000085 in. in the direction perpendicular to laminations. [1 
has a specific gravity of 1.4, weighs 0.05 lb. per cu.in., and ha 
a water absorption of 0.25 to 2% by weight, depending upon 
the relative amount of edge surface exposed. Shrinkage and 
oil absorption is practically zero. 

End plates are needed only where the face width of gears 
is to be more than 2 in. so that two plates have to be 
riveted together, where the service is extremely severe, or 
where the diameter is several times the face width. It is 
claimed that the new gears can in general be substituted fo; 
steel, cast-iron or bronze gears and with the same dimensions 
as those of the old gears. 


of 


* + * 


Hand Pressure-Sprinkler 
The accompanying view shows a new type of pressur¢ 
sprinkler recently placed on the market by the Buffalo Mu 
nicipal Equipment Co., of Buffalo, N. Y. The water-tank 
capacity is 45 gal. A small horizontal compressed-air tank 
behind thexwater tank furnishes sufficient pressure to throw 


HAND SPRINKLER FOR STREETS OR LAWNS 


the water 35 ft. laterally, it is claimed. The needle shower 
is controlled by a lever within reach of the operator. Al- 
though this device is designed for street sprinkling in ad- 
vance of sweepers, it is claimed to be particularly wel! 
adapted for sprinkling public halls, playgrounds, tenn!s 
courts, lawns, railway-station waiting-rooms, etc. 





